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Lady CAIRN ES. 



MADAM, 

S thcDcfignofthefe 
Dialogues carries 
them naturally into . 
the Patronage of 
the Fair Sex ; fo 
your own Merit, and my Duty, 
determine them to your Lady- 
fliip. 

To you Madam! who are 
bleft with all thofe Natural Graces 
and Genteel Accomplilhments, 
which juftly command univerfal 
Efteem; while Perfons of true 
Tafte and thorough Knowledge 
of Life, with Pleafure fee even 
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thofe exceeded by intelledlual 
Beauties, and fuch as claim Ad' 
drefles of this Nature. For what 
can be more cngjgipg than to 
find at Lady Cairne's Table, 
the greateft Libetahty and Elcy 
gance of Entertainment, out- 
done by improving Converfa- 
tion 5 and the Underftanding 
more regaled than the Senfes ? 

But I know I muft forbear 3 
and not offend fuch a Modefty as 
yours, even with Truth : How- 
ever, I can't help (hewing that I 
am neither infenfible of what all 
theWorld admires, nor ungrate- 
ful for the Obligations you have 
fo genetoufly conferr'd on. 

Madam, 

Tour LaJyjhip's 

moft humble Servant, 

J. H A R R I S, 





THE 

PREFACE 

[HIS Book.«"is moft of it ' 
mitten a good white ago: - 
Andheivg fufpofej to be' 
toft for fome Tears, wa^' | 
latetf retrieved, and reviewed by its j 
Author, with the Vifinterejfednefi t 
p/ a Stranger. However j 1 tiked I 
// fo well, as to refotve ufon its 1 
frefetit Publication, with fome few 
Emendations and Additions. Of\ 
which tatter fort the Vefcriftion ofjk 
the famous Orrery o) Mr. Rowky.'-r 
is the mojl confiderabte. _ [ 

/ wrote it in this diverting Way^ 
in turfuit of a Defign, which, at 
J have made the general Bufinefs 
qf my Life, fo I can look back, ufon 
Its Sifccefs with Pleafure, viz. The 



The PREFACE, 
engaging Perfons of Birth and 
Fortune in a warm Application to 
ufeful and real Learning : To in- 
duce them to detach fome of their 
happy Leifure from being loft by 
Sports, Play, or worfe Avocations, and 
to dedicate it to the Improvement 
of their Minds. 

For I have often been afhamed and 
fhocked to fee, how avkpardly the 
few Modeji have looks, '« Comier- 
f at ions where they could bear no part 5 
and how infolently others have de- 
fpifed vhat they negleSled to un- 
derftand. 

But what glorious Improvements 
might one expeB from Perfons of 
Fortune and Leifure, if they would 
addiR themfelves to thefe Things ? 
Who can bear the expence of Good In- 
ftruments for Cctleftial Obfervations. 

For tho' there can hardly be a- 
bove a Score in an Age who have 
purfiied thefe Studies thoroughly : 
Tel fuch great Lengths have been 
run in jpite of all Vifadvanlages, as 
maj 



The P R E F A C E. 
may eaftly convince us, what to have 
hoped for, if Great Men would nom 
and then divert themf elves this way. 

The Reader will eafily fee that the 
Converfation in thefe Dialogues a 
feigned, and in Imitation of Thofc ^ 
of the excellent Mr. Fontenelle, 
On the Plurality of Worlds. And 
that the Digreffions, Reflexions, 
Poetry anJ'X\xcmoi'Wit,are intra- \ 
ducedtorenderThokHotiontpka' 
fing and agreeable, which perhaps I 
without fuch a kind of Drefs, would > 
appear too crabbed and abfira^ed. 

However, I dont perplex my Fair 
Aftronomer ipith any thing but the 
true Syftem of the Wor/d : / 
miflead her by no Notions of Chry- 
ftalline Heavens, or Solid Orbs : 
J emharrafs her with no clumfey 
Epicycles, or imaginary and indeed 
impojjible Vortices: But I fhew 
bet at firfi the Calefiial World juft 
as it is i and teach her no Hypo- 
thefes, which, like fome other things 
taught at f laces of great Name, 
muft 
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muji be unlearned again, hefort 
we can gain True SQence. 

And as I think, it fraSicable to 
explain and teach any Science in 
this Facecious way ( Facete cnim 
& commode dicere quid vctat ? ) 
[o perhaps I may hereafter, if God 
grant me Health, Eafe and Lei- 
jure, make fome other Attempts of 
this kind- For the Lad) may well 
be fuppofed, tho the Sight of the 
Globes firfl flruck, her Fancy and 
turned her Ve fires this nay, to have 
made Excmfions into other Parts 
of Mathematicks, and to have dif- 
courfed with her Friend on thofe 
SubjeHs. And perhaps all Thofe 
Dialogues may not be lofi, oi thefe 
had like to have been ; but may, 
if thefe find a fuitable Encourage- 
ment, be communicated alfo to the 
World 

Multaqipratem tibi pcjfum ComtttemoranJo, 

Argumema, fidem diBis conradere noftrh .- 

Verum animofatis hac Veftigia parva fagacl 

Z~ Sunt ; per qua po/Jrs togmfcere cattra ttae. 

.!^ . Lucret. Lib. !*•, 




^fironomical Dialogues 

BETWEEN A 

Gentleman and a Ladx* ! 




I T is now about feven Tears i 

1 ago, fince I prefentcd the moft [ 
Engaging Lady M with j 

_ Mr. Fonteie/fe's Book of tfte 

PluraJiiy of Worlds : And I remember 
Well what (he faid a few Days after. 

I have look'd over your Book, Sir, 
faid the, as my way is, firft curforily^ 
and I intend to give It a very careful fe- 
cond Reading \ but I perceive by it, ypu 
have cut out much more Trouble fat ' 
your felf, than perhaps you imagin'd: 
For I find there are many things pre- 
vioufly necefTary to the underftanding it^ 
which you muft oblige me with explain- 
ing i but, continued (he, a Converfinion 
of that kind with me, I doubt, will be 
too dull and tedious, fince I am not blefs'd 
with any of thofe fhining Qualifications, 
B with 
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with which Mr.FontcneSeh^th compli- 
mented M./diWaryajV/ffi I fliould indeed* 
feid (he, except thofe twoy which I fjp- 
pofe, in Complaifance to our Sex, he 
makes theFoundmon of Philofophy, I'fs;. 
Ignorance and Inquijitivenefi for tho(e I'm 
fure, I have in Perfeflion, as you have long 
experienced. 

I need not mention the Return I made, 
nor how prettily ftie changed the Dif- 
courfe to fomething more general, when 
(he found I was going to lay juft things of 
her', thofe that knew her, don't want to 
be reminded of the many Beauties, both 
of Mind and Body, which render'd Lady 
M. . .. oneof themoftagreeiblePerfonsof 
her Sex; which yet were Ihe hving, tho' 
a juft Debt to her Merit, I muft not have 
feid, for feat of offending her Modefty. 

All that is nece/fary to introduce what 
follows, is, to inform you. That fome 
Years before her Death, when 1 went to 
vifit that accomplifli'd Lady at her Coun- 
try Seat j I w^s a little (urprifed to find 
her, the next Morning after my Arrival, 
ftudioufiy viewing a pair of large Globes, 
which ftood in the Drawing-Room, look- 
ing into the Garden, and which I ufed to 
make my Place of Study. 

Good 



Aftrontmkal Diak^tiet. 

Good Morrow, faid I, Madam, whalJ 
hath Fantenalle vimAc anAftronomer of 
you in good eaineft? Are you rnlly con- 
templating the Order and Motions of th^ 
Heavenly Bodies? Or are you rather 
feeking on the Earthly Globe, where to 
make new Conquefts? 
' The Hiftorians fooliihiy reprefent 
AlexanJer the Grear, as Weeping, that 
he could carry /j« no further than over 
all the World \ but I'm fure, were he 
prefent now, to fee you in that Pofture 
commanding the Globe^ and giving what 
Turns you pleafe to it \ that Thought of 
your humble Servant's would appear juft' 
enou^i \'' 

ffad the Te^g^n Chief thy Form but vJem'd^"' 
With far more Tiafte he had she fVorldfuhdud : 
Proud at thy Feet to lay the mighty Ball, 
Whaje Eyes vferejorm'dto Triumph over all ; ' 
And then mop juflly had he Wept to fee, ' ■ i\ 
One World too mean an Offering for Thee f - ' 

O I Sir, fiid (he, your Servant, I 
doubt you did not reft well laft Night? 
What did your Imagination carry you in- 
to the Poetical Regions of Fairy- LanJ^ 
that you awake with Verfes in your 
Mouth this Morning? But to fpeak feri- 
B 2 oiifly 
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oufly, I wonder you don't blufh to paint 
fo much beyond the Life, and yet fuppofe 
the Pid lire to be like any one; you af- 
fed to imitate our great Painters, if we 
fit to them, they make us all hand- 
fomei but they doit to (hewthemfelves, 
not us, and they don't care fo much whe- 
ther it be like or no, fo it be but a fine 
PiiSure ; and in this our own Vanity too 
often indulges them. 

But pray, added (he, let us lay afide 
all thefe Fooleries ; and be fo good as to 
be ferious with me for an Hour or two : 
I h.ive a great Mind to be let a little into 
the Knowledge of thefe Inftruraents, the 
Globes:, and to know foraething of the 
firfl: Principles and Rudiments of Aflrom- 
my\ or elfe I find I (hall lofe half the 
Beauties of that very entertaining Book 
Mr. FonteneSii's Plurality of JForUs, 
which you formerly obliged me with, as 
well as perhaps be led into fome Error3 
by it: And don't defpife and negleft me 
becaufel am a Woman. I have heard you 
fometimes fay, you thought that there 
was no difference of Sexes in Souls ; 
nay, that our Parts and Natural Capaci- 
ties were often equal, at leaft, if not fu- 
perior, to thofe of Men. But perhaps 
there were fome particuliir Reafons for 
your laying fo then, which now altering or 
ceadngy 
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ceafing, your Judgment and Opinion may 
have done fo too. 

f was going to aJTure her, that I was 
ftill of the fame Sentiments, when put- 
ting on a forbidding Look, with a ferioua 
Countenance Ihe proceeded thus : 

Thefe GJobes, Sir, came too late to Gtoits. 
accompany a Relation of mine to /nc/w, 
his Ship having failed before they were 
finiflied, which is the Reafon you fee 
them here j and I have ordered them to 
be fet out this Morning, and fiiall do fo 
Jrom Day to Day, tho' without obliging 
you to what FonieneUe had with the 
French Lady, an entire Week's Confe- 
rence. But 1 have a great Mind to learn, 
from my Friend, fomething of the Nature 
and Ufe of them ; for they appear to be 
made and finifhed up with that Curiofi- 
ty and Care, that fare fome veryufeful 
Knowledge is to be learnt from them, 
and is it not barbarous in you JVlen to 
confine it all to your felves ? 

' Madam, faid I, you will give me a 
new Rife to value any thing that I under- 

I ftandjifl can render it acceptable to 
you. 

B 3 Well 
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Well then. Sir, did ftie, all Com- 
pliments apart, both to your felf and me, 
pray let us go to our Bufinefs, the Tea 
won't be ready this Hour, and there is a 
little too much Dew for us to take a Walk 
in the Garden. Let me underftand then, 
firft the Difference between thefe two 
Globes, and why one hath the Cities, 
Countries, and Placesof the Earth drawn 
on it, like a Map ; and the other Circles 
and SEdrj,and thefe odd uncouth Figures of 
Beafts,Birdsand Fiflies: Pray why do they 
turn round ? What doth this Brafs Hoop 
fignify in which they hang? For I per- 
ceive that it alfo hath Numbers engrav'd 
upon it: And what doth xhi^broad wooden 
thing ferve for, that hath the Days of 
the Month and other Letters, as well as 
Figures, parted upon it ? 

X am glad, faid I, Madam, by the 
lirarra Manner of your Enquiry, to find 
that you are in earneft \ and 1 have often 
wiflied that the lame Curiofity and Love 
of Knowledge would infpire more of the 
fair Sex, for it would mightily enlarge 
their Empire and Power over ours, by 
pndiiwibg them with more real and laft- 
ing Beauties, fuch as would improve with 
fJQie,' and ftrengthen even in Age itfelf. 



Aftronomical Dialogues. 7 

But as to your prefent Qiieftions, Madam, ' 

1 wiJi give you the mod SatisfadoryRe- I 

turns I can. ^^J 

And firR, Madam, it will be necelCiry ^^H 
to acquaint you with the Meaning of the ^^H 
Word Globe ; and what the Properties, ia ^^^ 
general, of fuch a Figure or Body, are. 

Your Ladyfhip is to undetftand then, Ghht 
that a Globe is a round Body of fuch a ''"bta. 
Nature, th-ir every Part of its Surface or 
Out-fide, is at an equal Diftance from one 
Point within it, which is called the Cen- 
ter. This Body alfo is fotnetimes named 
a Sphere^ with regard to Aftronomical Sphere. 
Speculations \ and this Science which 
you are now inquiring into, is hence 
called The DoSrine of the Sphere, 

I Think I underftand you \ Ciid flic, ^^1 
the Figure of a Globe is not fiattifh hke^ ^^H 
that of a Cheefe or .i cominoo Ninepin- ^^^| 
Bowl j hut rather like a Boy's Marble, oi ^^H 
a Bullet caft in a Mould. , ^^H 

Exactly right, Madam, fa id I, and ^^9 
further you are to know, that a ftraic J 

Line fuppofed to be drawn thro' the J 

Center of this Globe any where, from 
ope oppofite Point of the Surface to the 
pther, is called a J^iamet^^ Dimeter 

I Thank 
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T Thank you, (aid (he, for that Ex- 
plication, Sir, I have often met with the 
Word, but never knew fuHy what Dia- 
meter fignjfied before: But now I know 
what the ingenious Mr. Butler meant 
when fpeaking of the Moon, he faith, 
that Sydropbil knew 

' What her Diameter to an Imh is, 
jiKdprov'dJhexooi not made of g^eenCheefe. 

And now I know what the Plummer 
meant the other Day, when he tajk'd of 
a Pipe of Lead of fuch a Diameter ^ I 
now know the Meaning of Diametrically 
opyqfite^ Sec. But, pray, Sir, go on. 

You will next fee eafily. Madam, 
faid I, that if a Globe were at Liberty, 
and any Power or Force at hand to move 
it, it would eafily turn or roll round any 
one of its Diameters, as this Globe doth 
round this Wire \ which particular Dia- 
meter, is called therefore its Axis \ as 
being the Axle-tree on which it turns. 
But iho' this be true of the Nature of a 
Globe in general, yet the Axis^ as we 
call it, of the Earth and Heavens, by the 
Will of our All- wife Creator, is ont fixed 
and determfnate Line ; and about this the 
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fixed Stars are ufually fuppofed to revolve, 
without ever changing their Diftance, or 
deviating from one another or from it. 

I Am mightily pleafed, returns flie, 
with the Nature of thefe Globes, becaufe 
they are unbialTed and indifferent, as to 
this or that particular W^y of Turning ; 
and I fancy it to be a good Emblem uf the 
Freedom of our Minds m the State of In- 
nocence, when they firft cameout of Na- 
ture's Hands \ they were then perfeftly at 
Liberty to move any way, which they 
lik'd befti and I dare fay, that all the 
wrong BiafTes and particular Turns that 
wc'find in any of them, are owing to 
the Weight or Powers as you call ir, of out 
own corrupt Affedions. 

You moralize excellently well, faid I, 
Madam, and are very juft in your Notions 
of the Deity. 

But (he went on, and faid \ Yet I think 
we might be glad to receive from the firft 
Mover and Author of all Things, fuch n 
determinate Way of moving^ as you fay 
God haih given to the Heavens and the 
Earth \ for our own whimfical Motions, 
Turnings and Shifcings, feem to beasun- 
gccountabie as they aie various. 

But 
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I 

Motmof But pray, faid (he, let me under ftand 
the Hea- what you fay as to the prefent Point a 
vw. li^ig further 5 Do the Heavens and the 
Earth all really move round about one 
Axis^ as thefe two Globes do round 
theirs > And are the Poles thus beautifully 
defcribed by Mr. lUrjcien^ the two Ends 
of this Axis ? 

Poles. 

7v)o Poks turn Ymn4 the Oloiey one feen to rife 
(fer Scythian HiUs^ and one in Lybian Skies ; 
Vthefirft fublime in Heavn^ the loft is 'whirt4 
Below the Regions of the nether World; 
Around our Poles the fpirj Dragon glides y 
And like a wandring Stream the Bears divides^ 
I'he Lefs and Greater, who by Fates Decrees 
Abhor to dive beneath the Southern Seas i 
l%erey as they fay, perpetual Night is founds 
In Silence brooding on th*unhappy Ground : 
Or when Aurora leaves our Northern Sphere, 
She lights the downward Heaven y and rijes there^ 
And when on usjbe breaths the living Light, 
Red Vefper kindles there the Tapers of the Night. 
» D E^Y D B N*j yirgit. 

Shall I ever come to know what thefe 
Poles^ and Dragons y and ^ears^ mean ? 

■ 

YfiRT 



Afironpmual Dialogues^ 1 1 

1 - 

Very cafily. Madam, laid T, and 
you will find that the Motion of the Earth j^^^^ 
alone rotind its Axis will fumciently ac- of the 
count for all the rcfti for tht(t fixed Stars Eanb. 
don't in Reality move at all, but only ap- 
pear fo to do. And you mufl know, 
that there isonis.Star, or a Point very near 
it, towards which this Pole^ or End of 
the Earths Jxi^^ C^hich is called the 
J^orth'Pole) doth always point; This is 
the Star here on this Celeftial GlohQ^PokStarl 
and if it be fair, and the Sky clear, 
in the Evening, I will (hew it you 
in the Heavens : *Tis faid, by Aflro* 
nomers, to be in the Tip of the Tail 
of the Little Bear^ a Conjlellation of 
Stars fo called i you fee there are feven 
of thefe Stars in all, placed on the Globe 
within the PiSure or Figure of a Bear : 
The Reafon of the Figure I will tell you 
hereafter* 

Pa AY, faid flie, good Sir, don't take 
it amifs if I interrupt you with one Que- 
ftion : Is this Tip of the Bears Tail, that 
celebrated Tip of Cardan the Conjurer i 
who, as Butler faith, 

firmly believed great States depend^ 
ypon thf Tip of th' Bean Taih ^nd, 
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7iat asjbe whisked it tov/rds the Sun^ 
StrtnDd mgbtjf Ewfires up and. down. 

The very fame. Madam, faid I. 

Goon then, (aidfhe. 

This Star here by the Wire, Madam, 
laid I, we call the Pole Star^ and the Point 
near it, thro* which the Wire runs, the 
^ . ^(^^/-ri&P^/^ of the World. And let the Earth 
be where it will, in its Annual Courfe 
round the Sun,this NorthPoint on the Earth, 
and here placed on the Globe, will always 
be cither exadly or nearly under that North 
Pole Star or Point, in the Heavens. Bur of 
this more when I (hall further explain to 
you the Motions of the Earth i and this Po- 
fition of the Earth's Axis is fo firmly fixed 
and determined by the Author of Nature, 
that from it there hath never yet been 
obferved any confiderable Variation. 

Pa AY, Sir, faidfhe, proceed: When 
I come to look over FonteneSe again, I 
perceive I fljall underftand him and you 
much better. 

Madam, faid I, the outward Figures 
of thefe t wp Globes you fee are nearly 
alike i but tho' they are hung alfo, anc} 

fitted 
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fitted up alike,, yet they are almoft as 
different from one another in their Na- 
tures and Properties, as are the different 
Regions that they reprefent. 

This Globe which is deffgned to fliew^"^'- 
the Face of the Earth ; and which there--^™ 
fore is called the Terreftrial Globe, is truly ' 
and properly a Reprefentation of it, round 
or fpherical as that nearly is, and it hath 
the Sea and the Land, with all the Re- 
gions, Countries, Nations, Jflands and 
Cities drawn upon it^ jufl in that Order 
and Figure, that they are, in Reality, on 
the Face of the Earth itfelf ; and it is, if 
carefully drawn, a true Map, or Defcri- 
ption, of what is ufuaily called TbeWorld: 
whereas all thofe flat Maps and Charts, 
which you fee drawn upon Paper, cannot 
be accurately ^0, tho' they are exaft 
enough for common Ufe. 

That Word World, faid flie,|can'tget 
over without reflefting, what weak, vain, 
and Glly Mortals we are : We too often take 
th\i poor Spot of Earth to be the only World 
woith ujquiring nfteri and fo we can but 
acquire a little of its Dirt, wenegleil all 
Cjrc foranKternalManfioti in the Heavens. 
And further, 1 have no Patience with 
Ftolomy, I think they call him, and his 
Ailroijomers, that will needs have the 
mighty 
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toighty Sun, and all that infinite Orb of 
fixed Stars, to be made only for the fake 
dithis litllt dirty Pldnety as I remciiiber 
fomebody calls it j and . to have no other 
' . life nor End, but only to dance round Lt, 
V which yet, as I haVc heard, is a meer 
Point, land fcarce vifible to an Eye placed^ 
in fomtf . of the other Planets. 

But to go on with my LeflTon: 
Good Sirj faid {he, is the Figure of the 
Earth thus really round > and have you 
any good Reafons to ttiakeyou think fo? 
For f muft dwn I had not till now a No- 
tion of lis being round like a Ball ^ I took 
it rather to be round in Compafs like a 
Difh or Plate. 

Rotundh Very tiiany and fubftantial bnes, 
ty of the Madam, faid I, and you will be fully 
Earth, convinced by them, when they occur to 
your Read ing hereafter, if you proceed on 
iii that Way you are now going : But, 
however, the Sun (hining fo bright into 
this Room, will fumifh me noiv with one 
Argument to make that Notion plain to 
you. You fee, Madam, when I hold any 
folid Body in this Light of the Sun, its 
Shadow will be nearly like the Shape and 
Form of that of the Body •, when I hold 
this Book in the Light, its Shadow will 

be 
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be fquare at the Sides, as the Book is ; but 
when 1 hold this Orange in the (kme Light, 
the Shadow, you fee, hath a round Edge j ,. i^^ 
and therefore fince in the Eclipfes of the 
Moon, the Shadow of the Earth,which you 
know, Madam, occafions the Moon's being 
covered with Darknefs, appearing always 
exadly round or circular, we juftly con- 
clude that the Figure of the Earth is 
round or fpherical too, or elfe the Ter- 
miDation or Out-Line of its Shadow could 
never be always in a Circular Form. 

I Thank you for this eafy and natu- 
ral Explication, (aid the Lady, which I 
think I comprehend y and I am beholding 
to the Sun, that great Fountain of Light, 
or rather to Him that made it, for being 
now inftruioentai to difpel the Darknefs I 
had iu my Mind before about this Affair; 
however, being no Perjiau, I Ihdll noc 
woifhip the Sun for it. But pray. Sir, go 
on with an Explication of the other 
Globe. 

That* Madam, is called the CehJlialCeleflial 
oner, Olid I, becaufe 'tis deligiied for a Re-Glebe. 
prefentation of the Firmament, and the 
Concave Arch of the Heavens ; and indeed 
\ it doth wtll enough exhibit to us the . 
, fixed Star i^ and the Tracks or Circles of 
the 
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the Sun and Planets apparent Motions, 
if you get a right Notion of it, as this 
/vrf/iif- 1. Figure, which we call an Armilhry 
Sphere, will I think help you to ob- 
tain: In order to which you muft now 
imagine your Eye placed within at the 
Center of the Globe, or on the little 
Ball there in the Figure which reprefents 
the Earth j and that the Spherical Sur- 
face of it, on which you fee the Stars 
there painted and gilded were tranfparent 
like Glafsi fo that you could adually fee 
ihro' it, not only all the Circles drawn 
upon it, but alfo all the Stars above in the 
Heavens, as they really appear there in a 
bright Night. And if you imagine fur- 
ther, Madam, that ftrait Lines were 
drawn from every Star in the Firmament 
to your Eye fo placed, as before, in the 
Center of this Globe, thofe Lines would 
pafs thro' and cut the Spherical Surface of 
the Globe in proper Points to paint, or to 
place the Pidures of the Stars upon. 

I Think, I conceive you right, faid 
the Lady, fo that if there were Holes m 
the Surface of this Globe in thofe Places 
where thefe Stars are painted upon it, 
and that my Eye were within at the Cen- 
ter, and the Globe turn'd, fo hs to con- 
form itfelf to the prefent Pofition of the 
Heavens 
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Keavens above i I (hould fee every Stat 
there thro' it; correfpondlng Hole io the 
Globe. 

You are perfeftly right, Madam, faid 
I, and Ptolomy himfelf, could not have 
cxprelTed it better. And juft in that Cen- 
tral Point (and juft fuch a Point as that 
is it) do Aftronomers of his Sed fup-Vidf^.i. 
pofe the Earth to be placed, as you fee 
in the Figure, in the middle of the Sphere 
of the fixed Stars, which feem to revolve 
round about it, once in 24 Hours, be- 
caufc the Earth doth turn round her 
own Axis, tho' a contrary Way, in the 
fame Time. 

Of this, repriedC/<jrff^ii, I have gotten 
a tollerable Notion from what you faid 
before, and from the French Author: 
But, pray, let us now go on with our 
Globes here \ What is the Meaning of 
this broad Wooden Circle placed round 
each of them, and what is if called? 

'■ Madam, faid I, it is called The Hoti- 
ssm i which is a Greek Word that figni- 
fies a Llmiter or Determiner. And to 
conceive it right, imagine your fclf 
placed, as before, on this poor iitHe 
^th, within that immenfe Ccleftii( 
,1. G Globe 
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I Globe i which you are to fuppofe now 

/ lobe millionsofMiUionsof times greater 

^^^ than it really appears to be : Then you 

^^L know, if you look round you on the 

^^H Earth, its Surface will extend everyway 

^^* from your Eye, like a vaft Plain ; which 

I will be under your Feet, and to which 

I your Body will be perpendicular or up- 

right : thisPhin itretchins all round you 
every way as far as your Eyes can fee, iji 
a flit open Country where no Hills inter- 
Hemi' pofe : Or on the Surface of the Sea, will 
JpJieres. leem to divide or cut the Concave Orb of 
^^B (he Stars, ' or ilie Sky, into two Parts 

^^H fwhich they call Hemifpheres \ the one 

1^^ feemingly above this Plain j which there- 

1^^^ fore they call the U'p/'sr, and the other 

apparently below it : Which therefore they 
call the Lower Hemifphere. Such a Plain 
J^of/tPM. IS this is call'd the Horizon : And if it be 
really that which any one's particular Eye 
makes upon any occafional View, 'tis cali'd 
ibfi Senjihie Horizon : But if you imagine 
this Piiin, as you may eafily do, to pafs 
through the very Center of the Earth on 
tlie Surface of which you then fland, 'tis 
called the Real or Rational Hsrizon ^ be- 
caiife that doth really or aftually divide 
«ie Scarry Regions into two equal Hemi- 
fpheres i and both thefe Horizons are weU 
enough reprefented by that wooden Cir- 
cle, 
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6le, whiih you now i^'.youp^ia^ Hand 
upaaf.'iL't AvXi Vi'.'v.ieii TXA c iw'-Ji*:.-! 

T H o P E, I take you right,, Ciid ille ; 
and now begin to underftamJ better the 
Meaning of many Expreflions which h^ve 
often occurr'd to me before, but with lefs 
Light. But why do you fo ciutioufly 
ufe the words apparently above and below / 

BECAySE, faid I, Madam, there is 
in reality no fuch thing as any DifFerenca 
between above andhlow: The Heavens 
are every where above or veithont what 
they contain; but we, taking our Ideas of 
things from ourfelves, doagree to call that 
above or nppermoji which is over our 
Heads, and that below, which is beneath 
us, or down under our Feet : And there- 
fore as we call that Concave Half of the 
Region of the Fixed Stirs, which we fee 
above our Horizon, the Upper Hemifpbere ; 
fo the other Half takes the Name of the 
l^ver Hem'^phere. 

I A M mightily pleafed, faid the Lady» 
with thefe Ccleftial Beings that are fo per- 
fedly above all the poor Trifles of Place 
and Station \ witli which we Mortals 
make fuch a buftle here below : Efpetiial- 
\y thofc o£ durSex ', as I will honeftly. 
I . G ^ own 
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own to you, now you are my Mafterand 
Teacher ■, for as BucUr hath juftly ob- 
ferv'd j 

To us the Jq^s of Place and Birth 
. Are the chief Para Jife on Earth : 
. A Privilege fofacred held 

. That none wiUto their Motbersyieldt 
But rather than not go before, 
WiS forfeit Heaven at the Door. 

But let us go on. I perceive, faid the 
Lady, that tliefe Horizons will always 
vary as we fliift the place of our View. 

Yes, Madam, faid I, and fo will the 
Hcmifpheres too that they determine. 

^■AND-y«j'f9id fhe, we areoftenfo 
vain as to take- our little narrow View or 
Horizon for the Bounds of all that is to 
be feen ^ and judge, that what is not with- 
in our Hemifphere, to be either nothing 
at all, or at leaft not worth our knowing 
or enquiring after j for we are always fo 
vain as to defpife what we do not under- 
ftand. But I interrupt you with my im- 
pertinent Reflexions i pray, Sir, goon. 

- I BEG you to take notice farther, faid 
I, Madam, that when the Sun, or any Star 
or Planet, appears at the Eaftem Edge of 

-' . ' our 
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our Horizon, we fay it is Rifing i and 
when it is got quite above it, we fey it is 
Bifen, or is Up. On the contrary if it 
appear towards the Weftern Edge of it, 
we (ay it is Setting j and when it is got- 
ten below it, we (ay it is Set. And this 
Rifingand Setting always refpefls the fen- 
(ible, and not the Real Horizon. 

But what is the meaning ofthefe Cir- 
cles, demands (he, which I fee drawn 
here upon the Board of the Horizon, and 
on both Globes alike > 

The outcrmoft of them, Madam,5fj-Co7»- 
faid I, reprefents the Points of the Com-pafs. 
fafs^ as they are called by our Seamen; 
who make ufe of an Inftrutnent called the 
Compafs, to fteer their Sliips by at Sea. 

Pra V let me know a little more of that 
matter, faid (he, for 'tis a Thing I have 
lieard much talk of. 

You have feen, no doubt. Madam, 
faid I, a Loadjior.e \ and know that it hath 
that wonderful Virtue, among others as 
ftrange, that if a Needle or long Iron- 
Wire be drawn rightly over it, that Nee- 
dle will ever after that, when at liberty, 
paint, as they call it, due North and South. 
C3 You 
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Y o u are now, faid (he, (o very goodti 
that I thiok I niuft feed your Vanity, by 
owning, that I was once much pleafed 
with fonie Verfes of yours occafionaily 
given lue ^ but ain more fo now, becaufe 
I underftand them better ; after you had 
talked in your ufual way of Love and Con- 
ftancy and I know not what; you thus, 
as I remember, concluded^ ■^fI.; i- 

So ■when the Needle- hath been onc( dravin oer 
The LoaJ/Iofie's Poles,aiidfeltits-woiidi:imsP9v)er, 
'TwilleeninAhfence keep its Truth and Worthy 
Andalwayi point m^jV^/j in beloved North : 
.'(.j-t'ic, -^j^^ luheait once the Magnet' sPrefence gains , 
■^'-'i ^ With Joy it trembles and the dear Obje_^ joyns. 

-"^"MADAMi faid I, you do Me and my 
Trifles a great deal of Honour — ' 

'* 'H u s H f Ciid Jhe, dW a word ! I won't 
ho**' allow yoii one Syllable of Trifling \ 
be quiet and go on with your Ledure. 

PleaS'E to let me inform you then, 
Madam, fa^d f, that fuch a Wire as this, 
fo toucb'd^ zi they call it, or direfted by 
the Power of the Magnet, or Loadftone, 
they put Into' around piece of PafteboarJ, 
on which they draw a Circle j dividing 
it as this on the wooden Horizon of the 
Globe 
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Globe is, firft into four Quarters, hi 
feft, Weft, North and South, placing 
the Point of North over that End of the 
Wire which will point that wayi then 
they divide each Quarter into Halves \ and 
by that means they make in the whole 
32 Divifioiis, which they call Points^ 
and which are there and here expreffid ■ 
by the Initial Letters of their Names af* J 
ter this manner : [See Fig. If.] And thera- < 
fore the \Jk of that Circle on the Hori- 
zon of the Globes is to fhew, on what 
Point of the Compafs the Sun, or any Star 
or Planet apparently Rifes or Sets j as I 
fiiall fliew you more fully hereafter. 

Well ! {aith (he, I fancy my felf half 
a Sailor already -, but for all that I mud 
confeft ingenfloufly to you, that I don't 
know how to hnd the Pointsof Ealt, Weft, 
North and South in the Heavens, or on 
the Earth, unlefs I fee a Churchy which, 
they fjy, ufuaily ftands Eaft and Weft. 

Madam, faid f, that is eafilyknown, 
fay the Noon-day or Meridian Sun i for 
the Sun at Twelve a Clock being always 
fuil South, when you turn your Face to- 
wards it, the North will be on your 
Back, the Eaft on your Left, and the 
Weft on your Right Hand. 

That's 
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r T H A t's true, faid {he ; but as obvi- 
'ous as (his Obfervation is, I never made 
it before. And reilly the Education of 
us Women, is fo fiily and crampt, that, 
generally fpeaking, we are never taught, 
nor innured to tliink of any thing out of 
the common Way, and beyond the Le- 
gend of the Nurfery : Nothing but our 
Work, a little Houfxoifery, and a great 
dealofG(7//i/'»ig^. 

But pr.jy let us go on : The next Cir- 
Cakndar^\^ J perceive is only an Ahnanack, with 
both our Own, and the Foreign or New 
Stile, or way of accounting Time : But 
pray. Sir, of what Ufe is this innermoft 
Circle, and how is it divided ? 

Ifivijiotts Madam, faid F, all Circles on the 
of aCir-G\ohts, are fuppofed to be divided into 
^^f- 3 60 equal Parts, which they call Degrees^ 
and each Degree into 6.0 lelfer Parts, 
which they call Mimaet, and fo on, by 
a Sub-divilion by 60 ftill, as far as you 
pleafe. This Circle is defign'd to fhewus 
what we call the Sun's Place for every 
Day in the Year \ and therforeis divided 
artually into 12 parts, which are diftin- 
guifti'd here, you fee, by thefe Pidures 
of 13 Eminent Conftellations, or Parcels 
of Stats i and which, becaufe they do^ig'* 
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or mark out 3 particular Place in the Hea- 
.vens, where the Sun is, or appears to be, 
every Month, have been called theTwehe 
Si^ns of the Zodiac : And each of thefe f^^f^ 
Signs is divided into go equal Parts or De-* * '" 
grees, which makes up the whole 360. 

Hold a little. Sir, faid the Lady, for 
I have now fo many things to ask you 
that I know not where to begin 

Madam, faid I, all the Affair of the 
Zodiac, of the 12 Signs, and of the Sun's 
apparent Yearly Motion through them, I 
will fully explain to you hereafter : And 
all you need know now is. That it is the 
Ufe of this Circle to (hew you in what 
Degree of it, or in rvbat Place or Part of 
any of the 1 2 Si^ns, in which the Sun is 
fuppofed to be at Noon, anfwers to each 
particular Day of the Month : As for In- 
flance ; You fee this Day, May the 20th, 
is placed in the Calendar, juft againft the 
firft Degree of (h) Gemini, and therefore 
that is the Suns Place for this Day. 

Since I muft wait, faid (he, I will 
be patient, and be content to be taught in 
your own Way j but 1 will never forgive 
you if you don't tell me, jujl now, why 3 60 
was only piich'd upon for the Number of 
Divilions, 
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Divifion^, or, as you call thim. Degrees 
of your Circles ^ and why any other Niim^ 
ber would not have done as well ^ 
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Madam, (aid I, any oAier greater 
^fim^tbatcould have been broken into 
Farts without FraBions would have done 
oetter. But they had a particular Reafon 
to pitch upon this of 360, which yet I 
beg you ^\\\ excufe me from telling y6b 
now, becaufe it will be much more ufe- 
ftilly explaiiPd hereafter, and" fave a great 
many Digreflions at prefent. 

• We l 1 1 faid ftie, IW fare you keep 
me out of *this only to mortify me, and 
to try my Pktience i but 'that I may not 
tire /^Twr/, 4* Submit. • ^ • ' 

Y o u are fo moderate and eafy in yout 
Defires, Madam, repl/d 1; ' that I will 
now go out of the common Mdhod, and 
explain all that matter to you immediate- 
ly. 

The Alncient Aftronomers obferved of 
5i/«VAfc-.the Sun, that befides his apparent Motion 
tkn. round the Earth in 24 Hours, by which 
he made, as they fuppofed, Day and 
Night \ the former when he was above^ 
the latter when he was below the Hori- 
zon of any jrface \ which Daily or Diur^ 

nal 
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nal Morion (by the by) they fuppofed to 
be always made either in this very Equi- 
nodial Circle, or in fome other leifer one* 
parallel to it, or equally diftant from it: 
IhefeParalleJ Circles alfo they fuppofed to 
be, in the Suinmer Half-year on the ^orrft 
Jide, and in the Winter, onxh^ South fide 
of the Equinodial. And they teok no- 
tice. Madam, that befides this Diurnal 
Motion (which appear'd to be circuJar) 
the Sun had alfo in appearance a progref- 
five one, forward on in another circular 
Track in the Heavens \ which, beraufe 
they found that when ever the Moon cume 
into the very fame Circle, there would 
be an Ecllpfe of either Her, orof the.S««, ■ 
ihey call'dthe Ecliptkk, This is the Cir- 
cle here on the Globe, which liesoblique 
ro, or askew, and" cuis or crofles this o- . 
ther, vihich is drawn exaiftJy in the middle 
between the Poles, and is call'dthe Equi- 
no&ial or Equator : This Ecliptick Circle 
alfo, becaufe they perceived that the Sun 
never devi^ited from it in his Annual Mo- 
tion towards either Pole North or South, 
they called xht Way of the Sun .- AnA they 
found that in the Time of our Common 
i^ear, he would appear to go quite round, 
or pafs fuccefiively through all tlie Parts 
of this Circle. 




But 
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B u T, faid the Lady, how could they 
determine that i* For when the Sun was 
above the Horizon, no Stars at all could 
be feen, to diftinguifh his Place or Situa- 
tion by. 

Your. Objedion is juft, faid I, Ma- 
dam, if you confider the thing after the 
Sun wag adually Kifen, and juit hefore 
his Setting ; But they took notice of thofe 
Stars which were at or near the Edge of 
the Horizon hfore his Rife, and fuch 
as were there after his Setting i and found 
that the Sun would not continue to rife 
and fet always at the fame diftance from 
the fame Stars j but if, for inftance, on 
March tht lotb, he would rife and fet 
near thefe Stars which you fee here placed 
on the Globe within this Conftellaiion 
called Aries, about a Month after they 
found that he would rife and fet with thofe 
in Taurus, which lie a 12th part of the 
whole Circle more this way, or forwards 
on, as the Numbers fiiew, to the Eaft- 
ward i and after this manner the Sun pro- 
ceeding ftili forward every Day, they 
found that at the end of 12 Months he 
would feem to have gone entirely round 
in this Circle, and to rife and fet fuccef- 
fiveiy with or under all the Fixed Stars, 
which 
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which are in or near this Circular Track ■ 

called the Ecliptic. 

But, pray, Sir, faid Ihe, what do 
you mean by under the fixed Stars? 
Why, don't the Sun move in among them, 
I and along with thcra ? 

No, by no means, Madam, faid I, the 
fixed Stars are probably farther, a long 
way, from the Sun, than that mighty Lu- 
minary is from us ; and the Meaning of 
the Sun*s Place, or his being in fuch a Sunt 
Sign, is only his being for fuch a Time Platf- 
under that Star or Conftellation, or be- 
tween that and our Eyes ; fo that if a 
Right Line were drawn from that Star 
to your Eye, it would pafsthro' the Cen- 

iier of the Sun. 
I B E G I N, faid the Lady, I think, to 
comprehend this a little better than I did ; 
but, pray. Sir, what is the meaning of 
the Word Zodiac, which you ufed a Zodiac, 
while ago, when you began to talk about 
the Sun's Motion > 

The ancient Aflronomers, Madam, 
faid I, to diftinguifii thefe Conftellations, 
I or Setts ofStars^ under which the Sun 
conftantly appeared to move in his An- 
nual 
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niial Courfe, gave them particular Names: 
The firft they called Aries^ or the Ram j 
the fecond Taurus, or the Bull, 6cc. and 
becaufe thefe Names were raoftly taken 
from Animals, or living Creatures, they 
called it the Zodiack \ which is a Greek 
Word exprefling fuch a Colleftion. 

Well, faid (he, as for your Greek, I 
know nothing of the matter, but now I 
begin to find out the Juftnefs of thafe 
Lines, in Hudihasi, wherein he defcribes 
SydrophWs Surprife at the Difcovery of 
his new Star, occafion'd by a Lanthorn 
at the Tail of a School-Boy "s Kite : 

". *7m not among that mighty Scrowl, 
-1 i Of Birds ^ and Beajis^ and Fijb, and FotoI^ 
With which like Indian Plantations 
The Learned Stock the Conjiellations. 

And thefe, I fuppofe are the Pidures, 
continu'd (he, ohhok animated Stars, or 
rather, as Bi4tlerha{h it in the fame Place, 
the Signs of Tbofe: 

Nor thofe that drawn from Signs have beeity 
The WoMifi where the Planets inn. ' ■ ' 

.1 ^;o 

Mighty well rcmember'd, fald I, 

Madam, you fee at once why the Aftro- 

noracrs 
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nomers call them the Twelve Signs, be- 
caufe, as I faid before, they^w or mark 
out the Place of the Sun in the Heavens ; 
and alfo why the Aftrologers called thein 
fltftt/tfjjbecaufe they afligned them asDwel- 
iings or Places of Abode for the Planets : 

O ! faid (he, now you talk of Aftro- 
logy, I muft ask you a few Qyeftions 
about that either now or fome other 
Time j for I long to know whether there 
be any thing in that Art or no ; for I think I 
hive heard you throw out fome fufpicious 
Words about it. 

Madam, faid I, if you pleafe to go 
on with your Aflronomy, you will foon 
know enough to defpife that vain ancj 
fooUfli Cheat, as a thing perfedly beneath 
your Enquiry into. 

Very well, faid (he, and fo if I will 
be an Aftronomer, it feems, I muft aC' 
once bid adieu to that darling Pleafure of 
ourSeXjCuriofity, and the Defire of know- 
ing our Fortunes i this is very hard, and. 
you are really. Sir, a very bad WomatC^-, 
Man j you have Philofophifed me out of 
many a fair Pleafure already ^ Cenfure, 
Satyr and Gofllpping are aimoft gone i 
and muft ^zix hqnifitivenefs follow them 
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too ? It fliall never be, let it be never fa 
filly ; I remember what Butler (aith : 

. ^ Vouhlefs the Pleafure is as great. 
Of being cheated, as to cheat j 
As thofe receive the moft Delight 
Who leaft perceive a Jugler*s Slight j 
And jlill the lefs they underjiand. 
The more admire she Slight of Hand. 

but I ha'n't Time to quarrel with you, 
and to difpute it out with you now ^ pray, 
therefore. Sir, go on, about the Suii*s 
Motion, a little farther. 

You muft know then, Madam, laid I, 
that thefe venerable Star-Gazers, finding 
the Sun apparently to run thro' this Zo- 
diac, in twelve Months, or a Year's 
Time, affigned one part of the Circle to a 
Day's Motion ■, and bccaufe there are but 
a few more than 5 60 Days in a Year, they 
fuppofedthis Circle of the Sun*s Annual 
Motion, to be divided into 360 equal 
Parts, which they called Degrees, as I 
told you before; and hence all Circles on 
the Globes came to be divided after the 
lame manner. 

1 thank you. Sir, faid (he, now this 

Matter begins to clear up to me ; have 

you 
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you any thing more to teach me about 
this Circle ? 

O N LY the Explanation of a few Terms, 
or Words, which you will find ufed about 
it, faid I, Madam : For you muft know, 
that the Aftronomers call the Diftance of 
the Suw's Place at any time of the Year, 
from the Beginning oi Aries here, which 
you iee is placed at the Eaftem Point, 
where this Circle of the EcHptick^ and 
that of the EquinoBial crofs one another, 
they call that Diftance, I fay, his Longi- Sm*s 
tude\ and the' the Sun himfelf apparent- io«s<- 
ly moves always in one Circle, exaflly ""*'• 
in the middle of the Zodiac^ that is in 
the Ecliptic^ yet the Moon, and the other 
Planets, do not, but Cometimes are 5 or 6 
Degrees to the North, and at others, as 
far 10 the South of this Circle ; and this 
Deviation or Diftance they call their La-Planett 
titude\ and you (hall be (hewn hereafier^«''»*- 
how to meafure it ■, and the fame Word is 
ufed alfo, with Reference to ihofe fixed 
Srars which are not in the Ecliptiek, but 
are diftant from it, any Way, towards 
either of its Poles ; for the Diftance of a 
fixed Star from the Eilipiic, is alfo called 
its Lamude. 

D Bur 
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But, pray, Sir, laid (ho^ js not the 
Word Latitude ufed alfo with Reference 

ip iht Terrejirial Qlob£ ^ Sw^y ^ ^^^^ 
heajT^ niy Brother fpeak of Peking in 

€him's lying fo fuch a Latitude ^ of the 
lM^^9 of London^ and of his Ship be- 
ing harraiTed by a Storm* hi fuch a La- 

' titude ; but I mitft owq. I never kn^w 
•the, Meaning of it ; Am I Aftronomer 

: enough to be taught that now ? 

Yps, Maijam, laid I, and you will 

'.\ very^afily comprehend it: Plcafeto turn' 

•* your Eyes to this Terreftrial Ciobci 

.this Circle which lie$ exadly in the 

^middle, between the two Poles of the 

Ejf^^oftEajrth, is here called the Eauator, and 

by the Sailors r/?^ Line y all rhccs which 

lie under it, or which have theEquino- 

; , iftial in the Heavens, piifling over their 

.^- :: Heads, arefaid tohave no L^fifw^^i but 

9 11 opber Places that lie at any Diftance 

from it, either North or South, arc ac- 

I^m«^^ cordipgly faid to have North or South 

^/^'^^^^- Latitude : Ajpd its Quantity j^ kno\vn by 

turning the Clphe about till the Place 

come to this Brazen Circle in which the 

Globe hangs, and there the Blace will 

(hew its own Latitude^ in Degrees upon 

•ihat. Circle ; Thus^ you fee, Madam, 

when 
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when I bring London to this Brafs Circle, 
it appears to lie oh the North Side of the 
Equator, in 51^ Degrees difbnt from 



MiOHTT well, Sir, ftid fVie, I now 
conceive what p<{ffing or crojjing the Line 
ity which I hive heard the Siilors make 
fuch a Fufs about j and 1 have read of 
ftrange Ceremonies and Duckings, which 
they make yourig Navigators undergo, at 
the firft Time of their croffitxg the Equa- 
tor : I perceivcnow, alfo, the true Mean* 
ing of fcveral Allegorical Expreflions, 
which, no doubt, are taken from hence* 
fuch as being a Laiudinarian in Notions^ 
5cc. But pray, Sir, let us go on ^ now 
you mention that Brap Hoop, in which 
the Globes bano; and turn round, pray 
let me know its Name and Ufe? 

That Brazen Circle, Madam, (MMeridi- 
I,.is called the Meridiem \ and 'lis a grent- mi. 
er Circle of the Sphere, whicli is fuppafed 
fo pafs thro' the Zenith and ^aJir of any 
particuhr Place, thro' the North and 
South Points of it5 Horizon, and thro' 
the Pales of the World. 

I S E E, ftid ftc, the litter part of what 
you fayi biit pray, what do you mean 
Da by 
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by the Terms Zenith and "Nadir, the for- 
mer of which Words 1 have often met 
with in Books, but never knew the Mean- 
ing of it. 

'Tis anArabick Word, feid I, Madam, 
and fignifies that Point in the Heavens 
that is direiSly over your Head, as Nadir 
doth the oppofite one in the lower Heini- 
fphere, at the oppofite End of a Diameter 
of the Earth : And this Brazen Circle is 
called the Meridian^ becaufe, whenever 
the Sun comes to the Meridian of any 
Place on the Earth, in his daily Courfe, 'tis 
then, what the Latins called Meridies^ 
i. e. Mid Dajf, or exaftly Noon there. 

O ! Sir, faid fhe, this Ajironotny is 
mighty inftruftive j I now underftand the 
juft Meaning of fuchExpreflions, asthcfc. 

There Vice did in its Zenith rei^n. 
Oar bright Meridian Sun decline^ ike. 

But pray let me know the Ufe of this 
Circle here on the Globes. 



I fliew'd you juft now, faid J, Madam, 

Thar on the Terrejlrial Globe it (hewed 

the Latitude of all Places, which, by 

being brought fuccefiively to it, as the 

Globe 
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Globe turns round its Axis, do each re- 
ceiveit for their own Meridian, for 'tis ail 
one as if a different Meridian had been 
aftuaUy drawn on the Globe thro' every 
Place. 
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No doubt on't, faid ftie, for 'lis the 
fame thing, as to meeting, whether the 
Mountain walks to Mahomet^ or He ftalk 
to the Mountain : But methinks this 
Earthly Meridian is either very lazy, or 
elfe takes great State upon hira, that all' 
Places muft cometohitn, while he ftands 
and ftruts here, and won't ftir the leaft 

Step towards them. ■ • Have you any 

thing more to tell me about this Man of , 
hra^s \ Spenfer did wifely to make his 
Man Talm of Iron, that was to be Arthe- 
^dZ^'s Page and to bear fobufy and adivff « 
a Part in his Story. 

Madam, faid I, this Brafs Meridian 
ferves alfo, by its moving thus, round, 
North or South, in this perpendicular Si- Hpi^Af <f J 
tualion to the Horizon, to elevate or raifqiA^' * 
the Pole of any Place as much above its i 
Horizon in Degrees, as is the Latitude of ] 
that Place, or its Diftance from the Equa- 
tor, and then that particular Place will be 
brought to lye in the Zenith, or upper-; 
moft Point of the Globe. 

D 3 PP-AY 
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f ft.AY sxplaiq this by 9n Inftance, faid 
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I .Shewed you juftnow, fald I, that 

the Latitude of London is found by the 
Help of this Meridian tp b^ 5 j^ t i i^aifc 
therefore tJw, North Pol^fo^ that the Nor* 
tjiern E?lg? of thcHoriwrt. cut: 51^ 56' 
(^ tlpis^ fi^fe ^Ipridia(), ^ . reckoning from 
^ Pole, ^ifid tl^gQ Land^ wiU be in the 
4eni(h Point of the Gi«hc. ' 

1 «. • I I ■ 

f * 

: l$&E;iti8^ faid the I^^va^d I believe 
I fee alfp tlje Reafon why' it tnuft be fo v 
for it is juS-aa far .(#5^.90*') from the 
^uator to the Pq^e, ^ from the Zenith 
to the Hqrizcm ^ fo thait taking away the 
mi<Hle. P^rt, which isi oomtnon: to both, 
tne Latitude of any PlacQ^ mith^H^gbs 
oft he Pole above its Horizon are all one 
i^iQuan^ty^ and ft) £ fji|$K)Ce 'tis called 
t}^^ Heigi^a/^ the Pok^ bec^afe; the Pole 
. - $«^r, wftffeia- near the PolwPoint (as 1 
..-.think yovi' told me) wittaf^eac, in the 
J^ighFj. iuft fe high abov^ the Horizon o£ 
^ny Pla<;e,:^,i9 that Place^« Latitude. 

• 

ExcfiLii^NTiY Ea^ia'd, Madam, 
i^id I, ^nd yet I fefjqy you want to be told 
further, that the Height^ or Altitude of 

the 
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the Pole Star, as well as ai/ other Akitudes 
of rhe Sun or Stars, is taken by an fo- 
ftrument, which hath a Circuhr Edge, 
like this graduated Meridian, divided on. ■' 
Purpofe into Z)<?gw#j, Jiin?/ftf J, 5cc. witlli 1 
Sights fitted to it, to look up atthe ObjsfJ. : 

I Was juft going to ask you about,, 
that, faid Ibe i for I remember to hav^, 1 
often feen you peering up at theSt;ir3, oc, J 
catching the Sun-Beams wirfi juft (uch a ( ] 
kind of thing as you defcrjbe : But, pray,, 
what Ufe is this Meridian of, on the Cer s 
leftial Globe ? 

There, Madam, faid I, it Ihews the. 
Declination of the Sun or Stars, by bring-, 
ing the Sun's or Scars Place in the )Lc\\~ 
ptick on the Globe to it, as we did thaj J 
Places on the Earth upon the other Globe, . 
to find their Latitudes. 

Declination! feid flie, there's a nevesunsDe- 
IVordiov me to learn! which I fuppofecAwiit/oti. I 
the Aftronomers have coined, to avoid 
tXux. oi Latitude \ which, when it relates 
to the Stars or Planets, I think you told- 
ine regards the Ecliptic only : Well ! I 
doubt my Head will never retain, the 
Memory of all thefe Cramp Terms. 

D4 Yes. 
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Yes, Madam, did I, very eafily, when 
you fo perfeflly underftand their Mean- 
ing, for we only forget what we uuderftand 
but by Hrdves; things thoroughly known 
become Fart of our Nature, as it were^ 
and People can alfo generally remember 
what they have a mind to. But, howe- 
ver, if you pleafe to look over Dr. Har- 
ris's little Book of the Globes, you may 
have your Memory refrelh'd at any 
Time very briefly, and yet plainly and 
fully. 

I Thank you, Sir, faidflie, forthat 
Information ; | (hall, I hope, be able to 
underftand a little of Books of this Kind, 
by Degrees : But, pray, have you any 
thing more to (hew me, relating to thefe 
Circles ? 

Madam, (aid f, 'twill be proper for 
you to know, that as our Aftronomers 
Gviater maVe Jix greater, fo they make alfo^wr 
and i:e/-/i?^rCirciesof iheSphere; twoof which 
ferCircIesthey call the Tropicks, and the other two 
1^'*^ the Polar Circles. The Meaning of the 
* ■ Word Tropicks is, returns ^ack again -^ for 
indeed neither the Sunfeemingly, nor the 
Earth really, goes any further In its Annu- 
al Courfe, to the Northward or Southward 
of 
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of the Equinodial than 1^ D^rees and 7 ; 
but after it bath gone fo far,' returns s^ain 
toward it : And becaufe the Points; in the 
Heavens, where thefe Returns are made, 
are under the Beginning of the Sigq9 s 
Cancer and vf Capricorn ^ they fuppofe 
two Circles to be there drawn in the Hea- 
vens and on the Earth, parallel to the 
Equator ^ and thetnoft Northern of thefe» 
and which therefore is our Summer Trth 
pkk^ is called the-Tropick of Cancfsr^ and 
the Winter, or Southern one, ;i;^. of Gi- 
pricorn *, becaufe they always fall at the 
Beginning of thofe Signs. 

I Like our Earth mightily, faid (he, 
for her Steadtnels in her Way, and for 
her not going too far North or South to-^ 
wards the Poles : I love moderate Wea- 
ther, and would have it be in neither of 
the Extreams of Heat nor Cold: But, Sir, 
this Matter now begins to clear up to me 
apace ^ when the Sun is in the Northern 
Tropick, I (be our Days are at the longeli, 
and all of them longer than our Nights, 
during the Time of his whole Stay on the 
North Side of the Equinodial : Whereas 
the very Reverfe, I fee, muft come to 
pafs, while the Sun is on the Southern 
$ide of the Line« But, pray, of what 

Ufe 
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Polar Ufe are the Volar Gfdlii^ for Ifcc they 
Circles afe difaiTn on both Globes, as well as the 
^/^^^'Tfopicks^md juft a(s fer from the Poles 
^^^' as ihe Tropicks are ftom the Equina- 
dial. 



no very needTary Ufe, Madam^ fatd 
I, bur dniy to help to diftingoifli the Tev* 
icftrial Globe info thf«f five Parts, :i«rfaicb 
the Artcientsf called Zoms^ and vrhic(hthe3r 
fancied to be like fo mofiy OirJle/XfV Beks^ 
(as the Word Zone fignificS} eocoo^affling 
tht'Earth. 

■ ■ - • ■ 

O Pray, faidflie, let me have fome 
Zwes. true Ktlowtedge abode ihefe Zones^ for I 
have heard and read a good deal of 
them, without being a Jot the wifer. 

The great Space on the Earth, faid E,.^ 
Madam, which lies between the two Tro-* 
picks, hwing the Eqaator pafling thro* 
the middle of it, the Ancients called the 
Tmid. Torrid^ th^B^ry ot Raa/ied Zone '^ for 
they fancied the Sun, keeping always 
over it, had fuch a Power here, as to have 
burnt all things up j and b^caufe they haJ 
no Knowledge of it, concluded it not in- 
habitable i whereas 'tis now known tobe 
very comfortably fo : Tho' no doubt warm 
enough to thofe Inhabitants of it to whom 

the 
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the Sun is fucceflively vertical, or diredly 
over their Heads, as you ealily fee by the 
Globe he will be. 

Yes, yes, faidihe, I undcrftand that J 
very well; but I can't help reflet^ing ■ 
upon the Arrogance, as well as Ignorance, 
of the Anctentg, in fuppofuij; iifetir Know- 
ledge to be the Bounds of allthings \ and 
glad I am that we know foracehing which 
they did not ; for I have heard tfaetn fo 
much cried up, now and then, by Au- 
thors, that I could almoft wifli my felf to 
have Jived aracmg them j but I will, at 
laft take Comforr, and thank God that I ' 
am a Modern, and alive now.— But pray 
go on about your Zones. 

These two Spaces of the Earth, Ciidv 
I, M^dam, which lie between the Tro- • 
picks and the Polar Circles, each Way 
North and South, the old Geographers 
called the Temperate Zones \ and as thefe rifB»p«r«f-. 
Oriental Sages, and the Learned 
Greeks and Romans, lived (as yon f") Here on the 
W fee here) in OT.of.hem, fo T'^ll^Tt^,'"^ 
they did allow the other to be ha- chief pjaces of 

bitablealfo. the Cr^r/^a and 

' Rmaa Empires. 

That was pretty good-naturM» f;iid 

Ihe, for I fuppofc they never faw the 

Soutli- 
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Southern Temperate Zone, any more than 
the Torrid one. 

Not that we can find by Hiftory, 
faid I, Madam : But to proceed ; Thefe 
fmall Spaces of the Earth, between the 
Poiar Circles and the Poles, they called the 
Frigid. Fripd Zones, and did pretty juftly fup- 
pofe them not to be habitable, upon the 
Account of their Coldnefs ; for tho' we 
have fincedifcovered, that *iis pollible to 
fubfift, and feveral of our Ships do yearly 
go within the Northern Frozen Zone, yet 
1 can't commend it to you as a Place much 
worth your Enquiry after. 

O ! don't fpeak any more about them, 
laid flie, you make me (hiver all over 
with the Tliought of them, and my Blood 
is juft going to curdle in my Veins ^ no 
Lapland or Spitsburghen ; no VVhale- 
i iftiing Voyages for me ! 

You feem to be really a cold with the 
Thought of it. Madam, faid I i let me 
warm you a little with this Deicription 
of thefe Zones given by Mr. Dryden, 

From Virgil and Ovid, 
ZWWJ. Five Girdles hind the Skies : The Torrid Zone 

Gkvu -with the pafjing and repajjing Sun ; 
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. Far on the Right and left theExtreams rf Heaven, 
Ti Frofis and Snows J and titter Biafts ate given ; 
Betwixt the midft and thefe the Gods ajjign^d 
T'vjo HaHtabk Seats for hsman Kind ; 
And crofs their Limits cut a (loping Waj, 
Which tbetwehe Signs in beauteous Order fway: 
And as five Zones the j^therial Regions bind. 
Five correfpondent are to Earth ajjignd ; 
Uthe Sun with Rajs direSlly darting down. 
Fires oB beneath and fry s the middle Zone : 
T'he two beneath the difiant Poles, complain 
Ofendlefs Winters and perpetual Rain : \ 

Betwixt the Extreams two happier Climates hold. 
The Temper that parttAes of Hot and Cold. 

Well, faid (he, thefe Verfes have a 
little recovered my Spirits, as well as re- 
frefhed my Memory, and will, I fiqd, fix 
in the latter, the obligmg Pains you have 
taken to in/lrud me: fiut pardon me, 
Gkxxl Sir, if I flop you a Minute : Mr. 
* Dryden here mentions the the Word Cli- Climates^ 
mates j Pray what are they ? 

Madam, faidl, you will find a deal 
of ufelels Stuff in fome Introd unions to 
Geography, ^c. about thefe Climates '^ Par (diets. 
bi^t all that is neceffary to know of them, 
is, that the Ancients fuppofing two Circles 
to be fb drawn parallel to the Equator, on 
the 'I'errcflrial Globe, or at that Diflance 

one 
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one from another, that to fuch as inhabit 
the lejfer, the longeft Day, would be a 
Qliarter of m Hour longer, than it is to 
thofe who dwell in the larger : Then the 
Space on the Globe, between thefe two, 
they called a Parallel^ and the Double of 
fuch a Space a Climate \ you will ealily 
fee therefore, that thefe Climates muft 
JeiTen as you go each Way from the 
Equator to the Poles, and muft be 24 in 
Number. 

Well t faid fhe, 1 ftiall not trouble my 
Head about reckoning thefe Climates ; 
but I think I underftand what is meant by 
fuch a Place lying in fuch a Climate^ as 
well as what the Navigators mean by 
failing in fuch a Parallel, and that will be 
enough for me at prefent; but I will tire 
you no longer now, I'll get the Book you 
advifc me to, which I believe I have above 
among my Brother's things \ and after I 
have conned my Leffbn well over, you 
inuft exped that I (hall ask you abundance 
' of Qucftions more. 

Wt,,. , Within a (hort Time after this, the 
Ingenious and /nquifitive Lady got Jier 
Globes fet out again, and began with me 
thus : 



I 



r 



Ajlronomical Uialogiies. 



47 



I Have been leoking over the I'ttlc 
Book you recommepded to me, Sir, feid 
ihe, which I think is very plain and con- 
cife, and I fancy I am now got to be fuch 
a Proficient, as that Jam qualified to go 
thro' the Problems^ as the Book cAhProhUmi. 
them, tho' what that Word fignifies I 
don't underAand. 

That Greek Word, Madara, /at! I, 
Ggnifiesyom^rHng tn be done or praBifed, 
and I queftion not hut you have fo well 
confidered this Affair, as to be able to 
work or perform any of thefe Problems 
upon the Globes your felf. 

I Do n't know that, Ciid (he, but I'm 
refolv'd to try, and with a little of your 
Help, perhaps, I may get thro' them : 
Come, pray, let's begin \ and, firfi^ 
fliew me how to reSify each Globe, as he ReBijy- 
calls it, and wljat I Ihall learn by that. '"S the 
Globe. 

ReElifying the Globes, Madam, faid I, 
» reducing them to fuch a Pofition, as 
that they fhall truly reprefent the Situa- 
tion of the Circles of the Sphere of the 
£xed Stars and Pldneis ; and of the Po- 
fition of the Eirth itfelf at any Time aC- 
tigaed. 

Very 
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Very well, faid the Lady, let us then 
take liis Time of the Year ; fuppofe May 
10, 1 7 1 9 5 How muft we begin ? 

Madam, faid I, for common Ufe, 
Sta^s look firft for the Sun's Place, againft the 
Pl(Kt. Day of the Month, in the Calendar, on 
the wooden Horizon (tlio* if you would 
proceed to greater Exaftnefs, you muft 
find the 5««'s Place in fomegood Tables, 
fuchasthofe which Di. Hanii hath given 
in the fecond Volume of his Lexicon^ 
orfuch as Pijr/feffr's Almanack which Ihave 
here in my Pocket, gives you every Year, 
or elfe you muft determine it by Calcu- 
htion, &c.^ and then finding that Place, 
or what Degree of any Sign of the Zo- 
diac the Sun appears to be in that Day at 
Noon, which you will find to be then in 
in the firft Degree of G«o;ni, look it out 
on the Ecliptic on the Globe, and there 
make, either with a Pencil or with Ink, a 
Mark to reprefent the Sun for that Day. 

But, feidflie, won't that fpoil the 
Globe ? 

N o. Madam, faid I, that being var- 

nifh'd, the Ink will eafily come out again, 

if you rub it with your Handkerchief a 

httle 
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little wetred ^ as foon as this is done, you 
may alfo, if you pteafe, by the Help of 
Parker's or feme fuch Ephemeris or Agro- 
nomical Diary, place all the Planets on ' 
your Globe, after the fame Manner, al- 
lowing for their Latitude, cither North ot 
South, of the Ecliptic. 

Thus the Moon being then in 24** 5 5 ' 
of Cancer E, and having about 4° 41' of 
South-Latitude, take, with a Pair of 
CoinpafTes, ihofc Degrees and Minutes of 
Latitude from the Meridian, or any great 
Circle, and placing one Foot in 24'' 33' 
of s, turn the other dire^Iy towards the 
Equinoflial, and there make this Mark ' 
> to reprefent the Moon. 

After the fame Method you msf 
place h Saturn in 8^42' o( Virgo Wi 
and u Jupiter in 26° 35' of Leo si : 
Then make a I fo this Mark d" fox Mars 
in 16^ 52' of Aquarius x:: And this 
Charader $ for Venus in 28° iS'of Gi-- 
mini n : Laftly, placing Mercury s in 
11° 4' of the fame Sign, you will have 
adorn'd your Globe with the Characters 
of the Seven Planets, all appearing in 
their proper Place as they are in the 
Heavens. ,, 

This is mighty Entertaining, ftidthe; 
here lake this Pencil quicklv, and let me 
E ' fee 
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fee you jufl: now place all your Planets 
upon the Globe according as they ought 
to be done, that I may learn how to range 
them another Time : For Ifancy their ve- 
ry Characters or Figures fo inuch, that I 
could almoft with our Patches were cut 
into fuch pretty Forms ■, but that I fear 
'twill revive the foolifti Notions of Aftro- 
logy again, which you h^ve taught me to 
defpife. But, pray, continued (he, how 
do you know the Plinets from the fixed 
Stars when you fee them in the Sky ? 

Pretty eafiiy, faidi. Madam, as to 
Saturn, Jupiter^ Mars, and Fenm. And 
Mercury is fo near the Sun as to be very 
rarely feen at all. 

That puts me in Mind, IJid Ihe, of 
what Sir Richard Blackmore iaith of him 
in his Poem called Creation, in thefe Lines, 

Mercury, neareft to the Ceitn-ai Suiiy 
Doth in his oval Orbit cirdiitg run ; 
But rarely is the Ol>jeB ofoitr Sight 
InSolar Glory Junk, and more prevailing Light. 

Well remember'd, Madam, faid I, 

But toourprefent Point, the Knowledge of 

thefe Planets from the fixed Stars: The 

former, you muft know, don't twinkle as 

the 
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the fixed Stara do ; befides they are al-' 
ways and all of them in or near this Line 
here called the £'i:/:/'t/(r: Which you may 
eafily leam to trace out in the Heavens; 
by thefe Conftellations which compofe the 
Twelve Signs; and if you (hould, at laft, 
doubt about the Planets, if you fee them 
change as they will do, in fome Time, 
their Diftance from any fix'd Star that 
you know ; you may eafily diftingiuifh 
them to be Erratich or Planets. 

I Think, iaid (he, youreckon'd feven 
Planets jufl: now; fure I have read fome 
where, that there are more. 

I N that Account above, C^id I, Ma- 
dam, I followed only the Vulgar Way 
of Computation, for in Reality the Sun 
is no Planet or Wanderer, but a fixed 
Scar placed in the Center of our Sy- Number 
ftcm, and in all Probability like the rtiioj Pla- 
of thofe that we fee in the Heavens. And««"- 
round him, as a Center, Mercury^ Venusy 
Mars, the Earth, Jupiter, and Saturn, 
do revolve, and are now called Prir/tarj/ 
Planets ; becaufe ihey revolve round the 
Sun, as their Center : While the others 
we call Secovdary Ones or Satellites, i.e. 
Guards' or Attendants, becaufe they re- 
volve round fome oneof thePr;>fl(W7Pia- 
E 3 nets. 
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nets, as their Center, and together with 
it, move alfo round the Sun, 

Thus the Moon isa Secondary Planet, 
whofe Center . of Motion is our Earth, on 
which flie conftantiy attends, and her 
Circle round us fhe performs in about a 
Month's* Time, while at the fame time, 
file revolves together with the Earth 
round the Sun in its Annual Courfe. Ju- 
SateSitei.piter hath four fuch Moons or Satellites j 
and Saturn five, revolving round Him : 
But it doth not yet appear that Venu-s or 
Man have any Satellites at all. 

A s for Mars, faid the Lady, I flian't 
trouhle my Head about him ', tho' one 
would tliink, the God of War, or Cap- 
tain-General of Heaven, might command 
a few Guards or Followers: But I will 
never forgive the Aftronomers,, nor be- 
lieve at all in I'eiefcopes, ; if they don't 
find out that Venus hath {Qvat Attendants-^ 
.11:. that is fuch an Affront to our Sex, as 
we muff never pafs by. But to be ferious, 
I fuppofe, Mercury and Venm being fo 
near the Sun, have no occafion to be 
lighted in the Night by Moons, as the 
more remote Planets have -, tho' why our 
Earth fhould have one, and yet Mars 
0$^^) is 'Hot, methinks, foeafy to beac- 
-ii'i '■;.*',;■ counted 
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counted for. But we havfe made a long 
ExcurGon from our Globes; pray let's re- 
turn to them : And ]et me fee ^vhat I fii^U 
be the better for knowing how to feBify , 
the Globes, and to patch on the Planets, 
as you juft now have lhe\ifred me the 
Way of. ' 

Madam, faid I, bring the Srtn^sHour 
Phee, for May i o, to the graduated Side Cirde 
of the Meridian, and then turn or fet the''"'""" 
-Index of the Hour-Clrcie ("placed here as '''^' 
you fee upon the Brafs Meridian about 
the Pole) to Twelve at Noon \ and theti 
your Globe will be fitted to {hew you 
the State of the Heavens. As itnowftandsi 
the Mark for the Sun reprefents his being , 
on the Meridian, as he is every Day at ■, 
Noon 5 and there it will (hew the Sun'ijJ 
Meridian Altitude above the South PaftT 
of the Horizon to be 58 T>egr. 43 Min,* 
Then if you will bring that Mark to thfc 1 
Eaftern Edge of the Wooden Horizon, j 
you will fee there what Point of the 
Compafs the Sun rifes upon, and your /*- 
^cjf will ftiew you the Time of it ^ and if 
you bring the Sun's Place to the W^ftern 
Edge, you will find how far from the true 
Weft Point the Sun fets, and what a Clock 
it is when \vQ'goes doren, as we call it: 
Thus, May 10, the Sun rifes about y of 
E 5 an 
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an Hour before 5 a Qock ^ and fets -^ of 
an Hour after 7 . 

Well, faid ftc, I fancy Ifhall be able 
to make an Almanack in a liitie Time. 

That you may foon do, this Way, 
faid I, Madam, and much better than 
mofl of thofe who yubliih them : But 
, ,. if you have a Mind to know the Stars 
.. ,and Planets, how they will appear, 
V' and are fituated at ady particular 
Time, fuppofe to Night at Eleven a 
Clock ; you need only turn the Globe 
iaboul till your Hour-Index points to 
JEleven at Night ■, and then putting a little 
Piece of Paper under the Brafs Meridian, 
to ftay the Globe in that Pofition, pleafe 
-to turn the Frame, and Globe and all, 
about, till the North- Pole here point up 
towards the Pole Star in the Heavens-, 
and then you will have all you can wilh 
for ftiewed you •, for, by <;omparit>g the 
Figures and Marks of the Stars and Pla- 
nets with the real Ones, at that Time 
in the Heavens, you will find them ex- 
aiSly to anfwer to one another ■-, and 
thefe on the Globe will make thofe eafi- 
ly aud fufficiently known to you. 

■ Sift., faid (he, after abundance of 
iThaaks, I rauft beg you to break off 

> r When 
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here, we innfl: defer this till Nighty 

TP^hen with the Stars we'll he familiar^ .^ 
As e'er was Almanack WeU-vpiUer. \ 

And in the mean time, I'll con my Leffon ' 
in the Book, th^t my Ignorance may not ' 
give you too much Trouble. The Tex 
waits usj will you pleafe to move, Sir ^ I 

THE Evening of this Day proved one, j 
of the fineft I ever faw, and the Night 1 
fucceeding it was fo very clear and bright, 
that the Moon being then not above our 
Horizon, there appeared many more Stats 
than ufual. As we were walking to 9 I 
Summer-Houfe, placed on a Mount in ~ 
the Garden, where the Lidy had order'd 
the Celeftial Globe to be fet out, fe* 
veral Poetical Defcipiions of fuch a Night 
occurred to our Thoughts, and were re- 
cited. The Lady clofed all with that 
famous one of Mr. Tiryden^ 

All things are hujht, as Nature" s felf lay deaiy 
^he Mountains feem to mdtheir dr$tuz.y Heady 
The little Birds in Dreams their Songs repeat, 
Anifleepmg Flowers beneath the Night-Devf' 1 
Even Lufi and Envy fieept (fvxat : 

I was going to fay But Love denies, 5cc. 

E 4 when 
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when (he interrupted me, and faid. Til 
have nothing^ of Love mentioned nor talk'd 
of to Night ; the Opportunity is too fo- 
leiiin, ahd Tm afraid I (hall grow in ear- 
ned and ferious about it: We will both 
make-oiir^ Court now onX^to Urania^ aad 
tvttygay thing fliall give ^X^o/tto Aftfom^ 
rny : Let*s enter the Summer-Houfe, and 
fee tirhethei: I have redifi^dtbeGlofieas it 
ihould be, and fet it right to reprefentthe 
prefent Time, which is jiifthaff^an Hour 
j^ail.Ten. /• - 






• M>i D AMvlaid I, youhavedohe it wit[i» 
Rccufacy': Arid I fee ybu^hiave mended 
fbfe l^fty <^lurafey FigureB^ ihat I had 
Jiiade, of the Planets, iafld-HaVe placed 
very beautiful ones, of ^'Vbur own, iri 
tlieirRoom, ;' =. :: 

B u T, faid (he, I don*t know how to 
place the Globe due North and South, as 
ray Book diredis, unle(s there were a little 
Compafs here, placed on the Frame. 

\ ".. ■» 

Madam, faid I, there ufually is fuch 

a Compafs made on purpofe to be placed 

on the Globe j but I can (haw you how to 

fet theGloberight enough without it i you 

Cbarks^ fee thefe 7 large Stars here, that are paint- 

vsain, ed within the Figure of the grater Bear, 

3 in 
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5 in the Tail, and 4 in his Body : Thefe 
our Englijb Countfy* Pieople call Charles^ 
Wain^ and fancy the four toiht the 4 
Wheels of the Waggon, while,^ forlboth, 
the :tbree are to rcprefcntthc 3 Horfes 
that draw it . But as to the prefent Con- ■ *; ' ^ 
cern; pleafe to take Notice^ ■ that as this ^ ..t / 
jConftcUation, -iri our Horizon, never fets^ .' '] 
.but feeffis to. xevolm round the ;Poie in 
,34 Hpurs, fothefc two Stars of the 7, 
rthet ^are nearcft to the Pole Star, - or the 
two hinder Wheels of the Wain, do al- 
ways point up pretty nearly to the Pole 
Star; and are therefore fometimes cilled 
th^Fointers \ and confequently, if you 
carry your Eye on in a Right Line from 
theiii, they will direfl: you to the Pole 
Star^ which you fee is here, on the Globe, 
placed in theEnd of the Tail of the Lejfer leffer^ : 
Bear^ a G)nftcllation of 7 pretty \zt%t Bern and 
Stars, much in the fame Figure of thofe in ^^ ^^^ 
the Great Bear^ or Charle}i'Wain. 

. I See them on the Globe, (aid (he, 
let us now look out of the Window and 
obferve them in the Heavetlj O! 1 fee 
them yonder very plain, ftid (he, and 
•n^w I (hall know in the Night as well as 
the Day, how to find the four Points 
of the Compafs, Eaji^ W^fi% Nortb^ and 
Souths 

We 
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VV E muft then return ag-iin to the 

Globe, Madam, faid J, and by opening 

the North Window, direft its Pole to 

point up to the Pole Star^ and fo fee it as 

near as we can due (a) North and 
f*) Here the c„,,.i, ^ ^ 

oftheGiobewai 1 here IS HO need of great Ac- 
rK^r^""* ^^"'■^^y fo"* our prefent Purpofe ; and 
I think it ftands pretty true now. 
Before we look or go out again, pray. 
Madam, pleafe to obi'erve this Situation 
of the Globe, and then you will eafily 
fee how the Pofition of the Stars do at 
prefent correfpond with it : There is in- 
deed, now not any very eminent Star, or 
one of the firft Light or Magnitude, exa^- 
ly on the Meridian, either North or 
South : But you will fee this grefit Star, 
^^cfl- which is called the Virgin's Spike, be- 
W^&i"'?- caufe painted on an Ear of Corn which 
flie holds in her Hand, a little to the 
Weflward of the South, and about 38 
Degrees high above the Horizon ^ as 
you fee, appears by bringing this Qua- 
drant of Altitude, fcrewed in the Zenith, 
to it ; whikh is an Arch of 90° , and be- 
ing moveable, ferves to (hew the Alti- 
tude of any Star or Planet. • • 

1 See that, faid the Lady, hare on 
iheGlobe; But how (hail I be able to 
tind and count Degrees in the Heaven? 
You 
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You know. Madam, faid I, that it 
hath been before obferved to you, thit; 
the Aftronomers have Inftruiijents made 
on purpofe for it, which do it with greit 
Accuracy : But as for your prefent En- 
quiry, how high any Star or Planet ap- 
pears to be above the Horizon, yon may 
guefsat it nearly, thus: The Diftance 
you fee here between the £tPo Pointers of 
the Great Bear before-mentioned, is 
nearly five Degrees ^ and this being a Di- 
ftance always ready, and in view, will 
ferve you very well to guefs at the Height 
of any Star above the Horizon \ ot at 
the Diftance of one of them from ano- 
ther i fo as to enable you to find out 
any of them in the Heavens by the Help 
of the Globe, or any Pianifphere, or 
Map of the Heavens : Ufe will make 
this eafy to you ■■, and when you come 
alfo to coniider, that from the Zenith ta 
the Horizon, being 90", half that Di- 
ftance mnft be 45' ^ one third of it 30" i 
a fixth of it 1 5° ; a ninth Part of it 1 0" , 
C^c. you will, by Degrees, eafilygaina 
pradical Knowledge of thefe Diftances. 

But if you pleafc we will go on : Al- 

luoft Somh-weft, at this Time, and about 

45° high, will appear another Star of the 

Jirft iMagnitude, called /)f»<f^,whichisinDeHe^. 

the 
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the Tip of the Tail of the Lyon \ I fee 
it yonder fimpering thro' that Weftcm 
Window ; if you will let tDe lift up 
the Safh you may fee it without going 
out. 

O ! I do, faid fhe, and the Virgin's 
Ear of Corn too, very plain : But what 
are thofe two great Stars that appear to- 
gether almoft nearly Weft, and let me 
fee !— don't tell me — about, about-^-I 
rauft look out at the Pointers again to 

get my Meafure ■ why, they are 

about 35 Degrees high. 

Very well guefs'd, faid I, Madam ^ 
you will come to meafure the Diftance of 
Stars by your Eye, in a little Time, as 
accurately as the good Houfwives and 
Workwomen can meafure Cloth or 
Ribbons, by the length of their middle 
Finger, 

We'lL, (aid (he, Mr. Obfervacor, and 
£0 I can too, for all I have a Mind to be 
an Aftronomer, as well as the belt of 
them ; and I don't defign. Sir, that my 
Studies fliall fpoil my Houfewifry : But 
pray tell me quickly, who thofe two fa- 
mous Stars are, 
,ft«/» ■ 

The 
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The uppermoft. Madam, faid I, is 
called the Lt^h's Hifdrr, and is you feeCoi- £«- 
drawn here on the Globe : And the other f^- 
is Jupiter ; you remember you have 
drawn the Cnarader of him here your 
felf. 

Bless me ! faid Che, is that Jupiter— 
well, I have many Queftions to aak you 
about that Planet another Time, but I 
will not ftop you now; pray go on, and 
(hew me how to know more of thefe 
Stars and Planets \ for I begin to grow 
mighty fond of their Acquaintance. 

Don't you fee. Madam, faid I, here 
on the Globe, two Stars, about 15 or 16 
Degrees high, and within two Points 
to the Weft ward of the Northern Edge of > 
the Horizon : Thefe two are caUed the 
Shoulders of ^Mr/grt, and the lowermoft 
and moft Northern is called Capelia, and CapeSa. 
is a Star of the firft Magnitude j thefe are 
very confpicuous Stars, and you may fee 
them in the Heavens very plainoutof that 
Northern Window, 

I Dp, laid the Lady, very clearly, 

and I fee, faid ihe, alfo another pretty 

remarkable Star, about the fame Height 

with 
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mihCapella^ about a Point to the North- 
ward of the Weft, unAet^t Great Bear .J 
pray, what Name do you give him. 

That is called Pollux, Madam, faid 
1, and his Brother Caftor, you fee, fits 
here clofe by him on the Globe, and be- 
tween them they make up one of the 
Signs of i\\t Zodiac^ which they call Ge- 
mini, or the Twins. 

I s that, faid (he, the Deity that the 
Countrywomen fwear by, when they cry 

0, Gemini! But don't look grave, 

or give me any Return : For tho' I trifle, 
and am Impertinent, 1 won't allow you 
to be fo. Let us go on and fee what no- 
ble Stars we can find to the Eaftward of 
our Meridian. 

Madam, faid I, ifyou will lookout 
at that North Window, and direft ynur 
Eye along by the Pointers of the Great 
Bear, till you fee paft, or beyond, the 
Pole Star^ and continue it down till you 
come within 20 or 50 Degrees of the 
North North-Eaft Part of the Horizon, 
you will fee an Eminent Conftellation 
which is called CaJJiopma^s Chair : This is 
the Figure of it here on the Globe ; 'tis 
always 
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always oppofite to the greater Bear, cither 
above or below the Pole Star. 

I See it, faid (he, very pjain, and a 
very notable Colleftion of Stars it is ; but, 
pray, faid flie, what do you mean by 
calling it Ca^ap'^ifi's Chair jV/hOf or whatCoM*^*- 
was that Caffiopi-ea .■? fure I huve read 
foinethlng about her, in fome Books of 
the Heathen-Gods. 

No doubt of it. Madam, faid I, and 
the Company you will fee Hie is in, will 
refrclh yourMemory. This Ca^op.<ia, the 
Poets tell you, was the Vfikoi Cephem^Cepbem. 
who was, once upon a Time, King of 
Atbiopia i and here the good old Mo- 
narch Hands upon the Globe, with his 
Scepter in his Hand, juft above Cajfwp^ia ; 
and below her, at the very Edge of the 
Horizon, you fee, you are to look for her 
fair Daughter Andromeda^ who had the^Wc*' 
Vanity to think herfelf handfomer than^f^"- 
the "Neriedes or Sea-Nymphs, which'put 
them into fuch a Rage, that they imme- 
diately applied to old 'Neptune, the God of 
the Sea, to revenge the Indignity. 

On this, the obfequious Deity Tent a 

huge ugly MonOer up into the Country, 

'which dui great Mifchief there : The poor, 

Fepple, who in thofe Days were always 

punifhed 
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puniftied for the Sins of the Great Ones, 
apply'd to the Oracle for Relief, and 
were told that the only way to appenfe 
the Gods, who were all on the Side of 
the l<lereides, was, to expofe the aud;ici- 
ous Andromeda to be devoured by a Sea- 
Monfter^ which I fuppofe ^if/iCMMi? un- 
dertook to get ready for that Purpofe : 
Perfeus. This was done, but the gallant Per/ens, 
whom you fee here on the Globe, juft 
behind her, as her Champion, deliver'd 
her and kiU'd the Monfter, and I hope 
carried off the Lady ; and to reward the 
Mother of fo beautiful a Creature, he 
got Jupiter to ftick her up here among 
the Stars, and they form the Celeftial 
Chair in which (he (its in State : And, 
thus, Madam, I have given you the Hi- 
ftory of one of the Conftellations, and if 
you pleafe, I can tell you as long and 
as true a Story of many of the reft. 

I Thank you, Sir, faid (he, but you 
ftiali not, this is enough for a Sample -, 
and now I remember all this Stuff about 
Perfeus and Andromeda, as well as if I 
had feen the whole Affair, as I believe I 
did once, oratleaftgood Part of itfhewn 
upon the Stage : And have much ofrener 
feen it in Figures and Prints. But drop- 
ping' 
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ping all Fables, let me go with my Lef- 
fon, I fhall know Cajfiopma again, when- 
ever I fee her. 

But, faid 1, Madam, I have a Story 
to tell you oiCaJJiopMi^^ Chair, that is no 
Fable, but a certain Truth, and yet is 
equally ftrange with the other fibulous 
Relation. About the Year 1572, there 
appeared a Vew Star in this Conftellation, 
which at firft was as big as Jupiter ap- 
pears now to be, and was fix'd to one Place 
like the reft of the fixed Stars \ but lef- 
fen'd by Degrees, and at laft, at the End 
of 18 Months, went quite out, and ap- 
pear'd no more. 

That indeed is a very unaccountable 
thing, &id the Lady, but as I have met 
with fome fuch Relations of other fix'd 
Stars, fo I flialt leave my Surprize, and 
my Queries about it, till I come to trou- 
ble you about the Nature, Ufes, and Di- 
ftances of the fixed Stars in general \ for 
J muft have a deal of Talk with you 
about that and other things in Agrono- 
my, before you get quite rid of me, and 
you muft ihank your felf, if my Curio- 
■fity be teazing and impertinent, for you 
have wound it up to a very great Height 
1*11 aflure you. But, pray. Sir, let us now 
F go 
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go on and make an end of our Stars, it 
grows late and the Air cold. 

Madam, faid I, we fliall difpatch 
the reft, as faft as you pleafe, for the 
Way I have fhewn you, of finding and di- 
ftinguifliing the Stars above- mentioned, 
will teach you to do fo, by any others ia 
the Heavens : Thus you will fee here 
above the Pole- Star, and about 14 De- 
grees from him, and a little to the Eaft- 
ward of the Meridian, the Conftellation, 
l7ryiiAf/- called the Little Bear^ confifting alfo of 
nor. feven pretty eminent Stars, of which the 
lowermoft, norp^ or that in the Tip of his 
Tail, is the Pole-Star : You fee here, al- 
moft due Eaft, a fine bright Star of the 
Lucida firft Magnitude, which is called LuciJa 
Iiyr^' Lyra ; and under it, a little to the South 
of the Eaft, as Lyra is to the North, an- 
other great Star of the firft Light, about 
Alcair. 12 Degrees high, which is called yi/^^ir .• 
And you can't but take Notice of thefe 
four Stars here all of the fecond Magni- 
tude, placecj' in the Form of a Lozenge, 
Dolfhin. which is called the Dolphin. About 8 De- 
grees high, and about 2 Points and ^ to 
the Eaft ward of the South, you fee alfo a 
&(»-//Wifamous Star, of the firft Light, in the Bo- 
Hearu dy ofSco^pio^ one of the 12 Signs. 

All 
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All thefe St.irs I fee, faid the Lidy, 
and I think diftinguifii very well ; and I 
hncy I fhall be able, by Degrees, by 
the Help of fuch eminent Stars as that^ 
which I fee here on the Globe, are placed 
pretty near the Edtptkk, to trace out, as 
you faid a while ago, that Circle in the 
Heavens, But, pray, firft tell me, what 
you call that Star, or rather Planet, (foe 
I fancy 'tis one of thofe wandring Lights) 
which appears yonder, alinoft upon the 
South Part of the Meridian, and about 
25 Degrees high. 

Y^u have guefled very right. Madam, 
faid I, 'tis a Planet, and the moft remote 
one of all, Saturn. Saturn. 

Is t\i^t Saturn, faid ihe, I'm heartily 
glad to fee him, I fliall know him again 
another Time 9' I long to peep at him 
thro* a Telefcope, and to fee his famous 
Ring: But' of this, more fome othec 
Time, when the Teleltrope, you hfive 
proraifed me, is fitted up : Is there any 
thing elfe worth obferving, before we re- 
move to our Sleep ? 

Only pleafe. Madam, faid I, to take 

Notice of that Track of Light, yonder in 

F 3 the 
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Heavens, and here drawn upon th&Globe, 
Milky which is called the Mlhy Way. You fee 
Way. here by the Globe, as the Pofition of the 
Heavens is n6w, that it begins at the 
North Patt of the Horizon, about ?er^ 
feus J takes in CaffiapAia^ and after that 
the Swan^ and then runs on toward Scor^ 
pio^ and towards the South Pole^ and takes 
in the famous Conftellation called tlie 
Crofs:^ then it turns Ifonbmard again, 
thro* the SMp^ a little above the Oreat 
Dog'Star^ or Syrius^ and above the Right 
Shoulder of Orion^ and thence taking in 
Capella^ runs on towards Ferfeus^ where 
we began to trace it, 

I'm glad you thought to fliew tne 
this, faid fhe, before we finifti our Night*s 
Observations \ I fee it plain in the Sky, 
and perceive that its Figure, on the 
Globe, correfponds exaftly with it ; 1 
won't flay no^ to ask you what it is, 
becaufe that may be one of my many 
Qiieftibns to you anotfieilr Time ; wc 
will only reniember what Mr. Milton 
faith of it : 

A broad and ample Road ! ivhtrfe'Dufi is GoU, 
And Pavement Stars^ as Stars to us appear ^ 
Seen in the Galaxy j that Milky Wayy 
Like to a circling Zone powde/d with Stars. 

Mu 
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Ml. Milton, Madam, laid I, alludes 
to the Norion that the Poets had of it ; 
that it was the Path which the Gods ufed 
ia the Heavens, which Mr. Dryden^ from 
Ovid thus aifo defcribes : 
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A Way there is in Heavens extended Plain, 
IVhich when the Skies are clear is fien hekvif 
And Mortals, ij the Name of Mi\ky, biovi: 
The Ground-work is of Stars j thro' which the Raadi 
Lyes open to great Jupiter'j Abode. 

Sir, faid the Lady, a Thoufand 
Thanks to you for the Pains you have 
taken to inflrud me, and I wifh you a 
good Repofe. 

THE next day my Affairs called me 
away, for fome Time ; but at ray Re- 
turn, as I found the Telefcopes and other 
Inftruments, I had fent for, in perfeft 
good Order, fo I found the Lady had 
been clofe at her Aftronomlcal Studies : 
She was exadly ready in all Problems 
upon either Globe, and had gotten fuch an 
intimate Knowledge of the Stars, ihatflie 
had alt) acquired a very tolerable Know- 
ledge in the feveral Syjlems of the Uni- 
verfe, or Hjipothefes to folve the Cele- 
ftial Appearances, as they are called by 
F 3 Aftro- 
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Aftronomers \ and long*d with great Im- 
patience to fee the Ufe of the Telefcopes 
and Quadrants^ &c. which I had fent 
down to her Country-Seat. 

Where foon after I arrived, (he put 
me upon beginning our Observations, 
and had methodized the Enquiries and 
Queftioiis fhe defigned to make, with great 
Addrefs and Dexterity. 

• Let us begin, faid (he, to talk a little 
5^^^ about the Sun : \ think you agree, that 
his Centre appears to move always in the 
fame Line, or in the Ecliptkk i but I 
think you fay liis apparent Motion is un- 
equal there. 

. Tis true, faid I, Madam, for whea 
the Earth is nearefl the Sun, as (he is in 
Winter, then (he, in reality^ and the 
SuUj peminglj^^ moves faff er than in the 
.Summer, when the Diftance between 
the Earth and the Sun is greater , and ac- 
cordingly the Sun*s Diameter appears 
Ifigger in Winter than in Summer. 

But, Sir, 'tisftrange, methinks, faid 
(he, that the Sun's nearer Approach to us 
in Winter than in Summer, doth not 
counterchange thofe Seafons : Have not 

we 
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we the greatefl: Heat from the Sun when 
WP are neareft to him ? 

No, Madam, faid I, for the diffe- 
rent Heat of our Seafons of the Year, do 
not depend upon tbat,h\ix. upon the Sun's 
JRays falling more diredly, or more ob- 
liquely upon us ■, for in the Diftance of 
70,000,000 of Miles, a little Approach, 
of the Earth to, or its Recefs from ths 
Sun, will make no fenfible Alteration as j 
to Heat or Cold, But there is another 
thing arifing from this Inequality in the 
Earth's Motion round the Sun, which is 
pretty confiderable, and that is, that thq 
Sun will appear to tarry about 8 Days 
longer in the Northern Part of the E- 
cliprick than he doth in the Southern ; 
the Reafon of which is, from the Figure 
of the Earth's oval or elliptick Orbit: 
\See Lexic. Techn. Vol. II. under Sun.l 
And thus having given you fome generaf 
Ideas of theCe things, I wait youc further 
Commands. 

Why, then, faid the Lady, pray give 
me now, for it feems to be a proper Place, 
forae little Knowledge about the Equation 
e/Time^ which I have read a good deal 
about, and Tables of which I have feeq 
jianging by Clocks, and put upon Dials 
F ^ and 



I 



Aftronomical Dialogues. ■ 

and Watches ; Pray, can our Sun be in 
the wrong, don't he meafure Time 
equally ? 

Madam, fiid I, the daily Revolu- 
tions of the Eanh'i Equator round its 
Axis, are exaflly equal in Time to one 
another j and yet the Time from the ap- 
parent Noon of one Day to that of the 
next, is unequal, and foraetimes greater 
and fometimes leffer. 

Well, faidfhe, I'm glad however, 'tis 
not our Earth's Fault, and that flie is fo 
regular in her diurnal Whirls: But, pray, 
let me then know, where the Error, or 
Inequality, lies? 

There is, faid I, Madam, a double 
Caufe of this Inequality j the former is, 
that the Earth's Annual Orbit is not an 
'ExaH Circle ; and the other is, that the 
Earth's Equator, about which the Diur- 
nal Motion is made, and the Ecliptiek, or 
the Circle (he defcribes round the Sun, 
are not co-incident, or in one and the fame 
Plane, but make an Angle, as you know 
they do, at their Interfeflion, of 23' 50' 
of which when your Curiofity, and fur- 
ther Knowledge of thefe Affairs, leads 
you to make more full Enquiries, you 
will 
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will receive a plain and fetisfadory Ac- 
count, from Mr. Wbijion's Aftronomy, 
p. 116, 117, &c. 

! Thank you, Sir, faid (he, but, 
pray, let us now get all things ready to 
look on the San, with your Glafies, 
that I may know, by my Eyes, as much 
as 1 an of that wonderfijl Luminary, 
the great Centre of all the Planets Mo- 



OuR Telefcope was about 14 Foot 
long, and had a plain Glafs, fmoalced with 
a Candle, fcrew'd on before the Eye-Glafs, 
to defend the Eye from receiving auy in- 
jury from the too intenfe Light of the 
Sun. 

After (he had look'd upon him 3 or 
3 times i It appears plainly, faid flie, to 
be a great Globe of Fire, or rather, as 
ButUr faith, 



■ A Piece 



Qfred hot Iron^ as big as Greece. 

and fo no doubt it muft be, by the great 
and conftant Heat which it gives : But, 
pray, tell me, as fully as you can, what 
ihe late Aftronomers and Philofophers 
have 
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have difcovcr'd about this vaft World of 
Light, I perceive you fuppofe him fixt 
and immoveable, as to Place, in thp ', 
Centre of what you call the Solar Syflem \ 
but doth he turn round his own Axis or 
not ? how much bigger is he than our 
Earth ? how far is he from us > and how- 
can his Heat continue fo long as it hath 
done, without any fenfible Waft or Di- 
minution ? 

Madam, faid I, by obferving careful- 

Mof ^y *^^ Spots, which often appear in the 

^/j. Sun's Face, tho' there happen to be none 

now, they have difcovered, that the Sun 

revolves round its own Axis, in about 2 5 

Days* 

Spots! faid (he. What, are there 
Spots m the Sun, which fometimes ap- 
pear there, and fometimes notj for God*s 
lake what are thofe Spots ^ 

There are various Opinions about 
them. Madam, faid I, but the moft ' 
probable one, is, that they are a kind of 
Drofs or Scum which fometimes gathers 
upon his Face, as is the* Cafe of melted ^ 
Metals -, for I have feen feveral Spots^ 
. which for a Time appeared diftinft, at 
laft fome of them quite vaniihV), and 

others 
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others run together into one, and fo com- 
pofed a much greater Spot, as was the 
Cafe at the Time of the laft famous E- 
dipfe of the Sun j and fome of thefe 
Spots muft be immenfely large, to ap- 
pear fo big as they do, fometimes, to us, 
confidering the prodigious Diftance of the£>,^^rt 
Sun, which probably amounts to skowicftheSuu, 
70 or 80 Millions of Miles. 

Eighty Millions of Miles! faid ihe. 
Why you fright me, my Head turns 
round, and I'm giddy with the very No- 
tion of it I 



And yet. Madam, faid I, as great as 
this Diftance is, a Ray of Light runs it 
in about 7 or 8 Minutes Time \ while 
fuch a fwift Traveller, as a Cannon-BalI» 
fuppofing it to move aJI the Way as faft 
as when it juft parts from the Gun, can*t 
arrive there in 2 5 Years, Thefe things 
muft needs appear wonderful and fur- 
prifing to you, but we have very good 
Reafons to conclude that they are very 
neat to Truth \ which I forbear to men- 
tion,' becaufe perhaps at prefent, you may 
not be quahfied fully to comprehend 
them. 



i 
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I Doubt indeed, I am not, faid flie, 
which I heartily lament, and I envy you 
Men and Scholars, ns much as I dare, 
the Pieafure of knowing the Reafons of, 
and inquiring into the Natures of thefe 
amazing things. But, pray, Sir, is not 
the Biguefs of the Sun anfwerable to this 
vaft Diftance that he is from us> 

Yes, Madam, faid I, according to 
thefe Ways of Computation, the Sun's 
Diameter, or his Breadth from one Side 
to the other, is about 800,000 Miles, 
which is above 100,000 times greater 
than the Diameter of our Eirth ■, and 
therefore his Bulk, or rather the Quan- 
tity of Matter in the Sun, muft exceed 
that of the Enrth above 10,000,000 
times. 

And this Confiderationof the Vaftnefs 

(jf the Sun's Magnitude will account for 

the Query you rightly enough ftarted, 

how he can fo long continue his Heat 

without any fenfible Diminution ? For 

we take the Sun and the fix'd Stars to 

Sirz/Mc be only very great Bodies of Earth, 

wrjcfi'i's vehemently hot, whofe Heat is preferved 

P.31B laftljy their Greatnefs, and by the mutual 

Edition. Atlion and Re-aftion between them and 

the 
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the Light which they emit, and whofe 
Parts are kept from burning out and fu- 
ming away, not only by their being of ■ 
fix'd Nature; but alfo by the Weight 
and Thicknefs of the Atmofpheres whidh 
are round about them, and which do 
ftrongly comprefs them, and condenfe the 
Vapours and Exhalations which would 
otherwife fly away from them; but are 
now by this Means made to fall bade 
again upon his Body; and as to the daily 
Expence of his Light and Heat, the Par- 
ticles of Light are fo infinitely fmalJ, that 
out of a Body fo big as the Sun, th^ 
may be fent for many hundred thoufantfs 
of Years together, without any fenfibie 
Icffening of his Bulk, Weight, or Mag- 
nitude. 



77 



I Believe, I comprehend the Main 
of your Reafoning, faid flie, but I am 
got a little out of my Depth ; let me re- 
cover firm Ground again, and then I 
would ask you farther, whether, Gnce 
you take the Sun to be an iramenfe Globe 
of Earth, thus fet on Fire, and the fix'd 
Stats to be Suns, or Bodies of the fame Fix'd 
Nature, you don't think the Stars, feve- Scars fo 
rally, to have the fameUfe, and to be the»"^"J' 
Centres each of them, of Sypms ofPla-^^"^- 
nets revolving round them, as ours do 
round 
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the Sun, to whom they afford fuch all- 
chearing Light, and enlivening Heat, as 
our Sun doth to us ? For methinks 'tis a 
mean Ufe of them, and below theWif- 
dom of our Great Creator^ to place them 
in the Sky only to twinkle and divert us \ 
whereas, all of them put together, don't 
afford us the i oth Part of the Light of 
the Mooni but if we fupiK)fe them all to 
be Suns to fome other Syjlems of Planets, 
becaufe of their vafl Magnitudes, and be- 
caufe of their (hining, as I think you 
agree they do, by their own Light, and 
not with one borrowed, like that of the 
Planets \ what a glorious Idea doth it 
give us of the Almighty Power ! of the 
Wifdom and Goodnefe of the Divine Na- 
ture ? And what a poor contemptible 
Opinion ought it to make us entertain 
of our felves, who perhaps may bear as 
little a Proportion in Wifdom and Knom^ 
ledge^ to fome of the Beings that inhabit 
the Starry Regions, as we do in Magni^ 
tude to them all ^ for I can eafily con- 
ceive infinite Degrees of Knowledge and 
Perfeftion, with as great a Variety, that 
may be in a Series in Creatures between 
us and the Deity \ and perhaps there may 
be alfo a confiderable one below us. 
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1 AGR.EB imirely with you in that 
Speculation, Madam, did I, but we muft 
touch it tenderly, or elfe the old Divines 
will be angry. 

>Ay, faid fhe, fuch of them as ima- 
gine all things made for the lake of Man 
only 5 but I have no fuch lofty Notions 
of the Dignity of out Species ■, and I 
think Mr. Oldham's is a very juft Satyr ; 
upon that narrow Notion, when, with . 
regard to the very Point before us, he 
faith, that Man believes, 

That Turnfpii Angeh tread the Spheret 
(for him. 

But now Tm talking about the Stars, pray 
tell me once for all, have ihefe Stars and , 
the Planets no real Influence upon us ' 
Mortals ? 

Not at all, Madam, faid I, fo as by 
any Phyfical Power to Influence our 
Wills, Lives, and Adions j that kind of 
EfEeft is certainly more true with re- 
gard to what the Stars have often been 
unequally compared^ the Uyes of a fine 
Lady of goodSenfe and Virtue, for Thoje 
do certainly, like ^z Byes of a good Ma- 
gijlrate^ 
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gifirate^ fcatter and difperfe ail Evil be- 
fore them : They heighten our Genius, and 
infpire us with Wit, and yet keep out 
Converfition as chaft and modeft as they 
make it entertaining and inftruftive. 

I ALWAYS take your Compliments 
for Inflr unions, faid flie, and have no 
Excufe to make for the Vanity of being 
pleafed with them, but that I will en- 
dft^our to be as good as you reprefent us, 
and we fhall have a much better Reafon 
tlian ever to value the Power we may have 
over your Sex, if we can make it help 
us to reform it : Bui you will not allow 
me then to believe any Aftrologic In- 
fluences? 

Not any at all, faid I, Madam, for 
they ferve only to nurfe Supcrftition, to 
flu us with falfe Fears, deceive us with 
vain Hopes, and to excite a dangerous 
Curiofity, and an unreafonable Inquifi- 
livenefs into Futurities ■, and it is indeed, 
in effefl:, either making the Stars fo many 
Deities, and confequently running into 
fome of the worft Sorts of the Idolatry of 
the Heatlieus j or elfe *tis introducing the 
Notions of a Phyfical Fatality, and ba- 
nilhing out of our Minds all Religious 
and Moral Notions. 

SiK, 
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Si a, faidfhe, lacquiefcej and to tell 
you the Truth, I never had much Faith 
in things of that Nature : But let us leave . 
this Sun of ours for the prefent, 

"this Salt, oj our poor World both Eye atid Soul _ 

TiisSua, thatiuitbfurpajjing Glory crown d. 

Looks frovt his fule Dominion like a God ; 

That hy magmtickBeamitkmgemlj Witrms 

The Univer/e, and to each inward Part, 

M^ith gentle Penetration, tbo' unfeen, ,, 

Shoots genial Virtue even to the Deep : | 

-, ^'/\ 
As I think iIf//;on exprefTea it ; and'givej 
me leave to ask you a few Qyeftions 
about his Brethren, the Stars. , If the 
Sun and they be nearly ofths fame Big- pix'd 
nefs, as ttiey appear to be of ih^ fame Stars. 
Nature, what an infinite Diftance mufl: 
they be from us? ' \ rio-r 

*Tis very juftly obferved, Madana, 
faid I i for indeed, whatever tlwir Bignefe 
be (and much -lefs- than the Sun we 
have no reafon to fuppofc any one of them 
to be) their Diftance is fo great, that thQlhirim- 
Diameter of the Earth's yearly Orbit oxmenfeDi- 
Circle round the Sun, whicli you know^'^'"^- 
inuft be double to his Diftance from us, 
and there§)re about i6o Milling ,of 
Milesj Thja^ ^y» according to, nil the 
G Obfer-' 
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Obfervations we can make, and the Rea- 
fonings we can form, bears no manner of 
IVoportion, and is but a Point, in com- 
parifon of the Diftance of the neareft 
fixed Star \ for we have no Reafon to 
fuppofe them aU equally remote from us. 
And could we advance towards thefe 
Stars ^<) Parts in a loo of the whole 
Diftance, and that there were but one 
hundredth Part of the prefent Diftance 
remaining, they would appear very litlie 
lai^er to us than they do now. The 
Diftance of Syrim or the Dog-Star, Mr. 
Huygens takes to be about 2jo6o times 
as far from us as the Sun is ; fo that I 
believe we are not much out of ourCom- 
'■putation, when we conclude, that a Ray 
" of Light cannot come from thence in 
lefe than 6 Months time, nor the Caa-. 
non-Ball, above-mentioned, in 50000 
Years. 

'Good God! cry'dfiie, howimraenfe: 
atid wonderful are the Works of thy 
Hands ! Why then, faid flie, if all the 
Stars were to be extinft or annihilated 
this next Night, we fhould not mife them ■• 
till about 6 Months after ! ' ■ ' 

■No, Madam, laid 1; that Stream of 

Light now Sowing from them to our 

Eyes, 
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Eyes, fliould the Fountain be flopped, 
wouJd be half a Vear before it would be 
run quite out i tho' it run after the rate 
of above \o Millions of Miles in a Mi- 
nute j a Motion almofl: as quick as Thought 
itfelf, as we ufually fay. 

Well, faid (be, this hath made Anvid. Ac- 
extravagant Notion of Mr. Whifton\ cemp'. cf 
about theDiftance oiHeaven, or theRe--S'.5. fro- 
gion appointed for the Bodies of the Blef-^^"'P' 
fed, its not being by any means fo far off ^ 
as the fuppofed Empiman Heaven of the 
Divines, much eafier to me than it at firft 
appeared \ and which then I thought a 
very new, wild, and unaccountable Opi- 
nion. But, pray, lets go on ; Is not thd 
"Number of thefe fix'd Stars as wonder- 
ful as their Diftance ^ 

Yes, in Truth is it, M^idam, faid I j 
for as the naked Eye difcovers immenfd| 
Numbers of them in a clear Night, (abovsl 
1000 of which are diftinguilhed and taked 
notice of) and many more in the Nor- 
thern cold Countries than we can do 
here \ fo when aflifled by a Telefcope of 
any great Length, it feesamazing Crowds 
of other Stars, which becaufe they are 
invifible without thefe Helps, the Aftro- 
ijoraers have called very properly Tele- 
G 2 fcopkal 
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'Tekfco- fcopical Stars. Such a Glafs as this whicll 
pre Stars.-wc but now ufed to obferve the Sun with, 
will difcover to you many Thoufands of 
Stars, before invifibte to the naked Eye ; 
and I think I have told above 70 within 
that httle Bunch ofStars^ which we call 
the Pleiades, or the 7 Stars \ tho* now 
there appear but 6 to the bare Eye. 
jVf,7^j The Milky Way is crowded with infinite 
jj/ay. Numbersoffmall Stars, from whence, as 
is ufually thought, xvsJVbitenefs appears ; 
which is a Difcovery entirely owing to 
the Telefcope; but whether the White- 
nefs proceeds from the Smallnefs of thofe 
nuuiberlefs Stars, their I^earnefs toone an- 
other, or their imffienfe Di/iances J we can't 
yet certainly determine, but muft leave 
to Time and future Obfervations. 

How endlefs is the Extent of the Di- 
vine Power and Goodnefs, faid (he, and 
how fat are we yet from knowing the 
Bounds of the Starry World ! But, Sir, 
your hinting, that formerly there were 
feven where now there appear but fix 
Stars in the Pleiades^ reminds me of 
your Promife, to acquaint me with the 
Hiftory of forae Appearances of l^ew 
Stars, and Difappearance of others, in 
Cajiopaia's Chair, and in fome other 
Places in the Heavens. 

Madam, 
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Madam, ftid I, the Milky Way^ in 
which Cajfwpma is placed,- hath been fa- 
mous for thefe Appearances ; many new 
Stars having been difcovered in the Swan^ 
Andromeda^ the Shlpy Eridani^^ and 
other Conftelhtions within that Traft : 
Some of which have, after fome Time, 
difappeared, and then re-appeared again : 
Of thefe things you may fee feveral In- 
ftances colleded by the Author oi Lexi- 
con Tecbnicum (a Book which your La- 
dy(hip hath) under the Title of Fixed 
Starsy in the fecond Volume. But 'tis 
difficult to determine, what thefe new 
Stars are; fome fancy them to be Planets ^|«'o' 
revolving round fome of the Stars in theHevcilj. . 
Galaxy, and which therefore become vi-P'^°droin. 
fible only in that Part of their Circl^Xo"" 
which is next to us^ others take them Append, 
to be Comets, and others think that they xranC '"'' 
latKzWy fixed Stars, whofe Light andMifceila- 
Vapours expire, but are again recruited"'* ^"" 
and enkindled by the Accefs of CometswhiftonV 
towards them : But thefe Hypothefes can't*'*^^^"^ 
well folve all the Phenomena", for be-(5-c. ' 
fides the Appearances of thefe New 
Stars, it hath been obferved of the 
known fixed Stars themfelves, that fome of 
them have much changed their Magnitude 
and their Light ; fome of them have 
G 3 quite 
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quite difappeared for a Time, and then 
come into fight again ^ and this at cer-r 
tain Times andt determined Intervals. And 
when you come to read what Mr. Huy- 
gens obferved of the Stars in Qrion^s 
StPor^y you will meet with what will 
vprymuch, and { believe very agreeably, 
furprife you ^ but let it be which Way it 
will, 'tis a wonderful ?bAnofnenon^ and 
perhaps will never be thoroughly known, 
if ever, till future Ag^s . have increafed 
our Obfervatlons, and improved our Rea« 
(bnings upon them. 

I Think, faidthc Lady, I have 
enough for this Time, about the Sun and 
the fixed Stars ^ I will confider of it, and 
have Recourfe to the Books you recom- 
mend to me, and trouble you the next 
Time, about the Planets, in the Order as 
diey are in, with Refpeft to the Sun j 
only give me leave to break in upon it, 
with regard to our own Planet, the 
Earthy and her Attendant, the Moon. 
With which, out of Self-love, or rather 
Inclination to the Place of our Birth and 
Abode, I would fain begin, if you don -t 
judge it to be iipprop^r* 

B Y no Means, Madam, fald I i for 
ipany tliipgs will occur in our Difcourfes 
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about the Moon and Earth, whlcli are 
very common and obvious Appearances, '. 
and which thoroughly accounted for and 
explained, will render the Knowledge of 
the other Planets much more eafy and in- 
telligible. 

NOT long after this, the curious 
Lady attack'd me again, thus; ! have 
been confidering, faid ftie, the amazing 
Subjed we difcourfed upon the Jaft Time, 
and am prepared now to talk with you 
about the Eanb and the Moo/iy and the 
different Magnitudes and Motions of 
each j and erf this I find it previoufiy 
neceliary to have fome Knowledge, or 
elfe my Enquiries into chop of the othfir. 
Planets, will not give me fufficient Sa- 
tisfaflion : Pray, Sir, how many Mil«s 
is the Diameter of our Earth reputed to 
be, by the Aftronomers ? 

Something lefs than 8000, Madam, ■ 
faid I ■, and becaufe I know you will ex- 
ped it, I muft tell you, that we attain 
this Difcovery thus : Both in England 
and in France, a Meafure in Length hath 
been taken upon the Eartli's Surface, un- 
der one and the fame Meridian, or, in a 
right Line running exaftly North and 
South, till by accurate Inftruinents it 
G 4 was 
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was found, that the Vole was raifed or 
deprejfed cxadlly one Degree. This, 
the Mathematicians of both Nations a- 
greed in to be almoft 70 Miles, Englijh : 
And there being 360 Miles in a Degree, 
that Number, multiplied by the former, 
gives you the Number of Miles in the 
whole Circumference of a great Circle on 
the Earth, or how many Miles it is round 
our Globe ; and then, by the Principles 
of Geometry, they know, thit fomething 
more than one Third of that muft be 
the Earth's Diameter. I don't trouble 
you. Madam, with the exad Numbers, 
nor the Multiplication and Divifion, but 
you may depend upon it, that the round 
Number of 8000 Miles, is pretty nearly 
the Earth's Diameter, tho' fomething too 
much: And the half of this, viz. 4.000 
Earth's Miles, is the SemiJiamater^ or the Di- 
Stmidia- ftance from the Surface to the Earth's 
meur. Centre, a Number, or Meafure, much 
ufed by Aftronomers. 

I Thank you. Sir, quoth fhe, for 
this; the Knowledge of this fingle Point, 
will I fee carry me a great Way, when I 
come to read Aftronomical Authors : 
But, pray. Sir, go on and oblige me 
with a further Account of this Earth : 
Do you think it really turns round its 
Axis, 
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Axis^ as you have found the Sun to do by 
its Spots ^ 

Yes, Madam, faid I, and as there is 
nothing more eafy and fimple than this 
Motion, fo it accounts for the Appear- 
ances of Day and Night in an eafy and ^""/^ "/ 
natural Manner; for as this Earth re-^^^tf"^ 
volves from Weft to Eaft in exactly 24 '^ 
Hours Time, it makes the Sun appear to 
do fo from Eaft to Weft in the fame 
Time \ and makes it Day to thofe Places 
on its Surfece, which are turned towards 
the Sun, and L^ight tofuch as are in the 
oppofite Parts ; as you fee. Madam, if I 
fet this Globe into the Sun's Light, it 
will illuminate but one Half of it, and 
the oEjfj^j- Ha// will lie in the Shadow; 
but as I turn the Globe round its Axis, 
all Parts of the Earth's Surface painted 
upon it, will come fucceffively into the 
Lighty as the oppofite Parts go, after the 
fame Manner into the Dark. 

I GR-ANTyou, Sir, {aid the, this is 1 
very natural and eafy Way of accounting 
for the Viciffitudes of Day and Night ; and 
fo fiiort and unerabaralTed ia comp^irifon 
of the other wild Notion, which makes 
the Sun, and all the Region of the 6xed 
Stars, to revoke round us in 34 Hours, 
that 
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Your talking of the Twirl of a Mop, 
laid file, puts me in mind of a whimfi- 
cal Defcription of thai A3io7i, which a 
Friend of yours made to ridicule fome 
Verbafe Verfes then repeated : But tho' I 
have almoft forgot them, I hope you 
have nut. 

Madam, fiid I. your Ladyfhip*9 
thinking of them now is proper enough j 
for iho' made to expofe another Matter, 
they will iUufirate what we are upon : 

See how Culina with bard adverfe IVrifis, 
'2%e dreary Radii of her'M.op untwifis ; 
Sviift faiirling round, the oblor^ Planet roB[' 
With Axe produc'd thro' the Meridian Poles ; 
The&iff'ning'Threads their rigid Form prejirvey 
HOiile dirty Drops fiy off ia Tangents to the 
(Curve. 

Why this is very true, faid fhe, of 
thofe dirty Drops, and I can't imagine 
why 'tis not fo with us \ for I don't know 
any thing that fattens us down to the 
Earth, but our firm Inclinations to this . - 
World, which I believe yet hath noPhy-^^^'^^^ 
fical Power to keep our Bodies annexed 
to its Surface. Pray, how do you ac- 
count for this DiSicuity ? 

Br 



"-^.rr.Tzrr::^; Jjialocues. 



'vi - -^--T^'JtT:. Madam, 

ji^arAiy^ or 

ivc ' -r,;=:S2r^ r- ^j r is 3r CsDtrc of 
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r^ r V :t i^mr? 'l£::r::r rr»cnd iu 
^v.. : ic .->i/*!^Kj^r--^ 15 they call 

.^ ^:yjii'^ -*5=L^« .rr r- f^rbcr of tbc 

;-i, isp^ .iio^-^rrr 'r^icer ::: -ts propa 

-.rui-:;, .n»i .c * .'ic Diifeirc^ Goai the 
>i:i, .r rtMii t5 r^-^srar* rce r And this 

r.j -Liivcroi - L-*^, "hit ■.rTTf/^.il? cve- 
-V vatrc >cu:r ^ Sirz^y:-ciA rj-ild b« 

MVAi t ''''cioacy ::ciu:i :a rhac ot the 
'Viich's Atir-dchoD, or the F-^rce ofGra- 
r.y j-.owiiris chd 'ianh'? C;:nrre, it '^ouU 
hui neither ;iii^' to :he K^rfh at all, nor 
^o ;uicc vjr/ ^-'rooi :r,.buc 'vouid r^fvouvi 
rfjHHU r, 'ike our Mcon , in J :h:s is the 
v-ry !<- ifon why .he ioth ^o. 

W K L I , laid he, a nerv W-rld of 
.\;iuwn:d'j;c opens and da^vns u?on ire ! I 
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begin to fee a thoufand Things, of which 
J had qo Notion before ; and I believe the 
Motions of the heavenly Bodies, after 
this, won't appear fuch abTlrufe unintelli- 
gible Things aii 1 imagined them to be : 
But, pray, Sir, explain this a little fur- 
ther, with regard to the Moon. 

You muft know. Madam, faid I, that 
this Gravitation of a Planet towards any 
Central Body, decreafes vaftJy, as the 
Diflance from that Centre Increafes ^ and 
therefore the Moon being about 60 ofthej^f^o^'j 
faith's SemiJiameters, or 2 j^oooo Miles Diftance^ 
diftant from us \ her Gravitation towards 
the Earth, will be 3600 time lefs than 
that of a Cannon-Bail fliot out of a Gun 
on or near the Surface of our Globe ; and 
the great Creator hath fo wonderfully 
contrived it, that her Centrifugal Force, 
or her Endeavour to fly off from the 
Earth, is exadly equal to her Gravita- 
tion thither ; and this keeps her in her 
Orbit, as it doth all the Planets in theirs, 
as I laid before. 

O wonderful and happy Adjuftment ! 

, feid fhe, for I perceive, if ttie Moon's 

Gravity towards the Earth were much 

abated, ihe would run out of her Orbit, 

and leave us j and if the oppofite Force 

were 
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were much lefTen'd, (he would, id a little 
dme, tumbfe down upon us i Am I righ^ 
in this CoQcIuiioD ? 



I' 



Exactly, Madam, (aid I, and I per* 
ceive I need not (ay much more to you 
upon this Head, except it be to tell you, 
that if the Centtifugal Force were taken 
away from the Planets, and that only the 
Power of Gravitation towards the Sun re* 
main'd, they would all foon fall down to 
him, and our Earth would get down thi- 
ther ih about 64 Days and 10 Hours time 

J^ut I thmk, Madam, we are gotten to 
thel^on a little too foon, having not 
yet^quite done with the Earth, who& 
Annual Motion round the Sun therefore^ 
let us next confider : By which all In- 
creale and Decreafe of Day and Night; 
and the Changes and Seafons of the Yeat 
are made. 

And can you give me any good tteS' 
fons, that I can iihderftand, to believe 
this Annual Motion of the Earth, (aid {he? 

I Think, Madam, faid I, there is in 
Aftronomy a plain Demonjlration for the* 
Motion of the Earth round the Sun, but 
it will be too remote for your prefent 
Knowledge of thefe .Matters : However, 

I think 



Afironomical Dialogues. ^5 

I think 'tis a very good Argument for its 
being fo, that this Wi^ there is a Parity 
and Agreement with the other Proceed-* 
ings of Nature, which is very fuitable 
to the. Wifdoin, Ea(ine(s and 0)ncifenei^ 
CibTerved by the Divine Being : For it 
being now agreed, that the Sun is the 
Centre of all the other Primary Planets, 
and that we are placed in fuch a due Di- 
fiance fir^ the Son, between the Orbits 
of V^w^ and Mars^ as aofwers to the Tinui 
of thofe Flatlets Revolittipn rdund the 
SiVk >.aad fioce 'tis alfo agreed, that the 
ether primary [flanetSyZi well d^Mars^ 
Venus^ zvA Mercury^ do, in their feve- 
ral Orbits, r,evolye round the 3tmv what 
Reafon can pebbly be affigoed^ why the 
Earth fliould not do fo too > fince they 
are Earths iikewife as our Planet and the 
Mom wpf and cpnfequently our Earth muft 
be aft capable ^of moving round the Sun, or 
any other d^tre, as they or fie aK. 



'•»* ' ■. • T^ 



.1 oWNr feid fte, that "tia -much 
nuure natural, ord^ly and harmonious to 
fuiDpofe itio,. and therefore I will lay 
afide all 'PHJjudice, and believe it with 
a good Aftronomical Faith. 

Hap AM, faid I, if you will obferve 
what Fontenelle feith, very juftly, of Na- 
ture, 
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ture, that She is always magnificent in ihe-~ 
Defi^n, but frugal in the Execution o^ 
itj you will never believe that the Sur^ 
and fixed Stars turn all round us in 2^^= 
Hours ; when you refleft, that the bar^ 
Motion of the Earth round its Axis wil— 
anfwer all your Ends that are to be fer - 
ved by the other. That would be juflP 
as abfurd, as for a great Architeft to con*; 
trive, with vaft Expence and MachineryjS 
Kitchen-Grate J that fliould revolve round 
a Spit, in order to 10^^ A Wheat ear or » 
if^ren ; but never fo much as dream of a 
Way to turn the Spit round. 

'Tismonftrous, faid (he, as well as ri- 
diculous, and as I told you before, I won't 
believe one Word about it: I fee, tlwfc 
the more plain and intelligible things are^ 
the more they are valuable ; and that Ob- 
fcurity and Myflery areufually the EfFeils 
of Ignorance, and want of Skill either m 
the Operator, or the Explainer, But, 
Sir, will you give me leave then to ftep 
Moon, to the Moon, and ask you a few Que- 
(lions about her, for 1 can't put thofe tine 
Lines of Eutler out of my Head : 

The Moon put off her Veil of Lights 
Which hides her Face by Day from Sight y 

Myfte- 
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J Myfterious Veil a/Brightnefs made^ '? 
•u That's iothberL-udre and ber Shade,' 
■' Jnd then indeed as freely jbone, ^ul 
As if her Rays had been bet own iHJ'Tj, 
For Dcirhiefs is the proper Sphere^ 
iL' For borrow'd. Glories to appear. ' ■■ 
Jfr. • .. . ■ 

And I know a good deal of his Meaning 
in them i as that the Moon borrows her 
liight from tbe'Sun^ &c. but I couid be 
glad if you would explain a little upoft 
that Matter, and upon her Motion round 
«lie Earth ^ after we have at Nighr exa^ 
mined her Face by the Telefcoye I'tft 
tfeisa good Time to look at hec ? i^\i[ 

■-.:.■'•■''.■ : ■ > ■ ' Ai knAi ' 

i-" Yes, Madan^, faid f, a very lucky 
<6ilei) for (he is now incre^ting, and not 
V^uite full i we fliali fee her Mountaint 
ifiore diftin^iy, and the Light of the 
Sun move; from one Hill to 'another. 

The Evening, according to out Wiflie^ 
proved very clear and fair, and the La- 
^ dy was mightily pieafed with the Face 
and Appearance of the Moon thro* 'thtt 
Glafs -, and having aUo the Day befOfi 
been reading a little in Mr.Huygens'% 
Cofhwthe/iTos, or his Celeftial Worlds 
difcoverM, or Conjectures about Worlds 
in the Pl.iuets ; and in Mr. Wbifoii's lai 
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Book, called Aftrontmcal Principles of 
Religion -^ fhe WM prepared to ask me 
fome very prq^ QjieftioDS^ and b^an 
thus; 

P R AY, Sir, (aid (he, is not our 
Earth a Moon to the Lunar People, as 
jvrell asyZttf is.to oiirs^ , 

r . • 

• ■ .' 

Yes, Madam, faid I, and a moil 
Refill and a glorious one; too >' and we 
tnay in fome Meafure perceive that oat 
tdvesi by the Light which out Eardi 
refleds upon the- Moon before ihe.is 
juft newj.md^ &r fome Time after ^ fyf 
doubtlefe that is the onlj Light that then 
veiod^rs her vifible to us : . And when you 
ffiDJIider that the Light of our Earthy 
confiderM as a Moon^ will be thirtei^ 
times greater than that of the . Lunar 
Light to us, it w(Mi*t apptar ftrang^ 
that its Refledion on the Moon (hodd 
render her then dark Body vifible to us. 
However, this Terreftrial Light, when 
the Eardi appears at Full to the People 
in the Moon, is not above a 3600th 
Part of the Sun's Light there, as the 
Light of our Full-moon to that of the 
Sun, fhining upon us, is about As i 
To 48000. 

... ^ I Thank 
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1 Thank you for this, Sir, faid {he. 
and am heartily glad we can be fo ufeful 
to the Lunar World. But, pray, go on : 
1 perceive, faid fhc, you agree that the 
Moon as well as ail the reft of the Pla- 
nets, turns round her own Axis, which, 
nicthinks, in her is very flrange j for we 
feem to jifcem always the fame Face of 
her, without any Variation : Pray in 
what Time is that Motion perform'd ? 

Just in the Time, Madam, faid I, that 
flie is revolving round the E^irth •, which 
I will explain to you prefently : But, 
firft, it will be proper to inform you, 
that the Figure of the Moon not being 
exaftly globular or fphericai, but a little 
oval, or like that of an Egg, her longeft 
Diameter (which exceeds her (horteft by 
about 200 Foot) would, ifyoufuppofe 
it extended fo far, pafs thro' the Centre 
of our Earth : And hence it is that we fee 
always the fame Face of the Moon ob- 
verted towards us, and that this is not 
hinder'd by her Motion round lier Axis, 
this familiar Inftance will fhew you, 
PJeafe to fit ftill, without turning your 
feif, while I walk round you ; you will 
rilen fee plainly, that if I keep my Face 
always towards one and th^p fame Point 
H 2 cf 
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of the Comp^, while I im moving round 
you, vhealcameaQoasterofmyCircle, 
my rgh: Side, aod not my Face, will be 
towarcfs you -, when I havr gone half Way 
round you, my Back j aod when Fm 
gotten three Quarters, my left Side will 
be turned towards you y but i^ as I move 
in my proper Orbit rouq^^^you, I always 
keep turning towards you, as indeed I 
can't help doing, you will then always 
obferve me beholding you with the fame 
Face of Refpeft and Efteem. 

You Men, faid (he, are not like thofc 
conftant celeftial Lovers i for you feldom 
continue your Refpeft for ^bove a Revolu- 
tion or two : however, you may now flop 
in your Circular March^ continued flie, fo 
I fee the thing plain, and that theReafoa 
why we fee always the lame Face of the 
Moon, isbecaufe me moves round her Axu 
in the {ame Time that fhe performs her 
Circle round the Earth ; But, pray, let 
meknowfomething more of the Manner of 
Jier Motions. 

Madam, (aid I, the Moon revolves 
continually from Weft to Eaft, and that 
j^retty nearly in the Ctme Circle which 
wc call the Ecliptick \ but not exadly b^ 
fuiiictimes running 5 or 6 Degrees above 

It 
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■it to the North, and fometimes below it 
»o the Southward : She doth not alfo 

3{eep always the fame Diftance from the 
!3Karth ^ as appears by her Diameter, whidi , 
|l~when we cameto meafure, we find foine- ■ 
rtimes confiderably larger than at others ;-' 
I Jhe moves fwift?r in the Sjizy^s, as they - 
j;«all them, that is in their Conjun&imt' 

-with and Oppofitions to the Sun, than ■ 

ihe doth at her Quadratures^ or when flie 

ihews juft half of her Face. 

Well, laidfhe,! perceive now that 
her Motion is £b irregular, that fome 
Comparifons, which have been made 
with her, are not quite groundlefs : But 
this Part I fancy I Ihall get over by my' 
Books, and I think I know alfo, that the 
Reafon why fhe appears full, is, becaufe fhe 
is then oppofite to the Sun, who ihines full 
upon her j and we lofe Sight of her in 
what we call the AW Moon, becaufe fha 
is then between us and the Sun, or iri' 
Conjundion with him ; and 'tis eafy. 
to fee alfo that all her other Changes^ 
and Appearances, or Pbafes^ as I remember 
you call them, are accountable from hec 
being in fome intermediatePofitim betweeti; 
new and full. But, pray Sir, why hava 
not we an Eclipfe of the Sun at every new 
Moon.ani one of the Moon at every FuU^ 
H 3 That 
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That is owing. Madam, &id I, to the 
MoonB Latitude, by which (he runs fome- 
times 5 or 6 Degrees from the EcUptick, ^ 
(in which the liarth always moves} both.^ 
Northward and Southward. But if her~ 
Orbit, and that of theEcliptick, were all 
in one Plane, there would be total ant^ 
central Eclipfes .it every ?tea> and fulF 
Moon. 

I Conceive what you fay, fiid Hie j 
fo that there can be no Eclipfe of cither 
Sun or Moon, Onlefs the Moon be in the 
Ecliptick as well as the Earth, becaufc 
the Sun's Light will go ^ or hefides the 
Earth or Moon. 

You have it exaflly right, faid I, Ma- 
dam, in general ■■, all that 1 need tell you 
further is, that if the Moon have but a verjf 
little Latitude an Eclipfe may happen ; 
or if ftie be at the Time of the Canjun- 
Sion with, or Oppofition to the Earth, in or 
near the NaJes^ as they call it, that is, 
the Points where the Moon's ^prefent 
monthly Circle aolTes the Ecliptick. And 
this falling out commonly twice in every 
Sj^nodical Month, or Lunation, as we call 
it, there would be an Eclipfe of the Sun 
and 
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and Moon both, if the Earth could (by 
about the Nodes^ and did not proceed on 
in her Orbit all this while, or change 
her Place in the EcUptick forward on. 
However, within the Coinpafs of the 
Vear, there happen ufually four notable 
and almoft total Eclipfes, foinewhere or 
other, two of the Sun and two of the 
Moon. But your Ladyihip will pleale 
to confider, that there is in the Nature of 
the thing a great deal of DifFc^rence be- 
tween thefe two kind of Eclipfes : In the 
Lunar Eclipfe there is a real Lofs of the 
Moon's Light, and it is alfo in the whole 
the/ame, from whencefoever it is feen, 
not being changed by the diverfe Portion 
of the Spedator on any Part of the 
Earth's Surface, whether he be in the 
Equator, or at the Poles. . 

But in an Eclipfe of the Sun^ there be- 
ing no real Lois of the Sun's Light, hue i 
only an Interception of part of it, from 
coming to our Eyes, by the Interpofi- 
tion of the Moon's Body j this Eqlipfe 
inun appeat different according to the 
different Places on the Earth, ftpm which 
a Speftator may obferve it i for tho' to 
that part of the Earth to which the 
Centre of the Moon is then interpofed 

.be,tweeo,4be.,Q^*!rv«'* .Eye,. M.tl»c 



f — ■ ^ ll 

104 Aftronotni^al Vi^hp^} ^ 

Fig. III. Sun's Centre, ir will betot'al^ yet it wilt 
be but a fartuil one to all other Places, 
and noneat all to the rembte ohes, as you 

I will elfily fee by Plate 111. 

ITHANicyou for exj;il3ining the 
trades to mp, faid fhe, and thefe Phs- 
iilomena of Eclipfes j and by'ic you have 
novf faved your felf the Trouble of an- 
swering many Queftions : Ahd I perceive, 
for the future, I (hill get to underftand 
thefe kind of ThFngs and their Terms of 
*^rr, pretty well'; My'LexJcoft Techni- 

Icitm is a ready Help to me in time of 
■heed,' an'd 1 bclibve the Doctor corafrofed 
'it out of 3, peculiar Rej'.ard to our Sex, 
I'm fure'i^e are vciy much oliliged to 
hira fjrit. But h;\ve we anything fur- 
ther to fay about this Vagrant, th^ Moon, 
of whom Drycien fpeaks a little coarfely, 
irielhinks,' in his Tranfiation ofOviei: 

"*'''^w equal Light the vneqiiaV Moon adorns, 
-"■lOi-fM /xT'-w£xingy or her -Kaimng Horm; 
^*' FcT every Dayjbe •wanes, her Face is kfs, 
" 'But gath&ing intoGlel>e,/hefattens atlncreaje. 

''i'MADJi^, faid I, happy is your faf! 

"^Jn every thing! A piercing Judgment, 
great Memory, fedate Confideratibn, and 
fine Luxuriances of Wit, felJora unite 
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in one Perfon ; but you are adorn'd with 
aU. 

Pray, Sir, faid fiie, ceafe your high 
Strains, orelfel fliall begin to think, as 
Hudibras exprefTes it. That 

The Queen o/Ni^ht, rehofevaft Command ^ 
Rules all the Sen and baif the Land-, 
And over mo'ifl nnd crazy Br/iins, 
In hi^b Sprifig-Tides at Midnight reigns^ 

I had laft Night fome EfFeft on iiiy Teacb- 
fr's Head. 

Madam, faid I, between you both, 
■ \ own I am now and then a little flutter'd. 

But your laft Verfes mentioning ihe 

' Tides^ put me in Mind of another great 
Influence and Ule the Moon hath over 
this Earth, befides the great Light ihe 
gi\^es us i and that is, that (he is the 
principal Caufe oiomTides, which are fo 
beneficial to us, in keeping our Ocean 
fweet by their Motion j and in helping the 
Navigation of our Siiips in Rivers, and 
Pl^^ces of the Sea, near the Shores. But 
f will refer you to the Lexicon Technicum^' 
under the Word Tides, for an Account 
of it, where you may receive full Satif- 
faftion, with regard to this Affeir ; for- 

inerly 
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Twrlji (o very unaccountable, but jwv very 
clear and intelligible. 

I Can't leave, Ctid (he, this inconftant 
Planet, whom your ili-natur'd Wits have 
fo often made the Refemblance of our 
Sex, without asking you a Queftion oc 
two morej What is that you call the 
Hunter's Moon ? I have heard the jolly 
Fox-Chacers talk much about it. 

Madam, faid I, what they mean by 
it, I don't underftand j but I fuppofe it 
niuft be fome very long Moon, which 
fhines a great while about the hunting 
Seafon, and fo hath become eminent that 
Way, the' this can't always fo happen : 
But if you will pleafe to go to the Globe 
yonder, you will eafily fee, that when 
the Mopn is in Cancer^ her Sweep, or 
the Ark which (he makes above our Ho- 
rizon,, will be vaftly larger than when 
flie is on the other oppofite Side of the 
Equator in Capricorn j and if it then 
happen to be full Moon^ pr pretty neat 
it, (as will be the Cafe next OBober) 
the enlighten'd Ark of her Motion above 
the Horizon will be very large and 
confpicuou^ in comparifon of what fhe 
will run. when her full fliall happen 
to be iir Caprkom. But the Moon's 
Lati- 
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Latitude won't mudi help to accouDt 
for this Phenomenon ; for that is greater 
U her Quadratures, i. e. when the ap- 
pears an Half-Moon, than at the Syay- 
^f J, as we call them, i. e. at l^ew or 
fuU Moon i or when the Sun, Moon, 
and Earth are all nearly in one Bight 
Line. 

I Think I apprehend this, faid the La- 
dy; and nowforthereilof inyQueftion*. 
What is the Diatneter and Magnitude of 
this Planet? What is her Motion > What 
Proportion doth flie bear to our Earth ? 
And do you think (he is inhabited 3& w« 



Hgr. Diameter, Madam, faid I, wo 
reckon to be almoil 2300 Miles ', in De- 
grees, when taken with an Agronomical 
Inflrument, it ie about 9 2 Mia. 1 3 Seconds, 
which is nearly the fame with the Sun*^ 
apparent Diameter, for that is but 31 Min* 
27 Seconds-, her Magnitude, or rather 
her Mafty or the quantity of Matter in 
her, with regard to the Earth, is about 
~ part ; but then the Denfity of her to 
that of the Earth, Is as 9 To 5 ; fo that if 
ihe hath any Inhabitants, as 1 take it to be 
highly probable all the Planets have, they 
can't be of fuch Conjiitutims as we are. 
And 
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And tho' Tome of our Aftromomers have 
lately concluded froin forae Obfervations 
made in Eclipfes of the Sun, that fhe hath 
an Atmofpbere^ or Air about her tike out 
Earth \ yet 'tis probably of a very diffe- 
rent Nature from ours, without any 
Clouds, Rain, Hail, or Snowj bemufe, 
whenever our Air is clear, we can always 
difcern the Moon's Face, with, as well 
as without a Telefcope, to be brighr, 
dear and dtftinft : Which I think cuuM 
not well be, if her Atraofphere were like 
ours. 

The exad time of her Periodical Revo- 
lution round the Earth, is in 27 Days, 
7 Hours, and 45 Minutes, and this is call'd 
her Periodical Month ; in which Courfe 
fhe runs about 2200 Miles in an Hour. 
But her Synodical one, as they call it, 
or the Time from l^eiv Moon to New 
Moon^ is 25 Days, 12 Hours, and ^ of an 
Hour. 

PR.AY, faid the Lqdy, what occafi- 
ons this Difference of above 2 Days and 
5 Hours, between thefe two kinds of Lu- 
nar MoJithi ^ 

The Reatbn, Madam, faid I, you will 

eafily apprehend ; and 'tis this : While 

the Moon is revolving round the Eirth in 

her 
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her ?eriodick Month, the Earth it felf is 
moved on in her Orbit round the Sun 
almoft an entire Sign, or one twelfth part 
of the Ecliptkk : and thaefoie that Point 
in the Moon's Circle or Orbit, where the 
laft Conj'unftioq with the Sun was mad^ 
will no'w be gotten too far to the JF'eJl- 
ward : and therefore fhe cannot come a- 
gain to a Conjundion with theSun'tiU 
after 2 Days and about 5 Hours ; whic|b 
Timemuft be pafi'd before the Moon cgn 
have exhibited ^11 her Phafes, 

I hope, faidfliC, I fhall get to conceive 
this a little better by degrees ;, but pray 
let me go on now i and ask you a Que- | 
flion or two more : I h^ve been thinking, I 
that the Inhabitants of the Moon rauft 
have one thing very odd and ftrange ; arid 1 
thatis, that to one half only of their World 1 
our Earth, which I am apprifed rauft ap- * 
pear as a Mopn to them, can be vifible :,\'^w" 
So that their other Hemifphere will be for 
ever deprived of the Advantage of a Moon's 
Light. 

O ! Madam, faid T, if your Speculati- 
ons lead you into fuch Depths, we have"' 
you fafefor an Aftronomer j' and I don't 
doubt but that will lead you alfo into the 
Study of fuch other Parts of Matliema- 
ticks 
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ticks as, the more you know of tliem, the 
more you will find them necefTary. And 
I could now tell you a great many fur- 
prifing things about the Appearance of our 
Earth to the Inhabitants of the Moon ; 
but I will not deprive you of the Pleafure 
of reading them your felf : you will find 
them fully enlarged upon at the End of 
Dr. Gregorys Aftrommj/^ which is lately 
tranflated into EngUJb ■, which you will 
find among thofe Books, that, according 
to your Commands, my Bookfeller fent 
you lafl: Night from London. 

V K B. Y well, Sir, faid ftie ; I ftall 
be impatient till I get fome further Know- 
ledge of that Matter. But we will now 
take our Leave of Mrs. Moon i and, if 
you pleafe, go Jown^ as you call ir, to- 
wards the Sun : and from thence afcend 
■^^ again ^ taking the refl: of the Planets in 
S- ^*'their Order, according as this Diagram 
here reprefents them i which you have 
kindly drawn for me \ and which you call 
a Scheme of the Solar Syjiem. Pray there- 
fore, good Sir, tell me as much as you 
JWfrcaiy.think I can underftand, about Mercurj, 
the neareft Planet to the Sun. 

Mercury, Madam, fiid I, is a 
Planet whofe Diameter we reckon to be 
about 
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about 3700 miles •, and therefore he is 
about two thirds of the Earth's Magnitude. 
His Diftance from the Sun is about 32 
millions of miles j and his mean Diftance 
from us, about 22 oco of the Earth's Se- 
midiameter, or 88000000 miles, accord- 
ing to CaJJini's Numbers. He revolves 
round the Sun in fomeihing lefs than 88 
days, with the Velocity of 1 00000 miks 
in an hour : which is almofl as fafl: again 
as the Earth travels : for we don't go a- 
bove 56000 miles in that time ; and yet 
that is making pretty good fpeed too i for 
that don't want much of a looo miles in 
aMinute, or 15 miles in a Second^ orin 
thatfpace of Time in which you can di- 
,ft;^ftly pronounce o?ie, twoi threes /bur* 
-And yet however amazingly fwiftthis may 
feem, 'tis crawling like the American Ig- 
navus, or Beaft called the Sluggard, in 
cofilparifon of the Velocity of the R:iys 
ipf Light, which certainly move about 
.180000 miles in that Time. 

, iW^at! ina Second? faidfhe: Let me 
^fce-pi -, w^iy, that is almoft 50000 miles 
' while I can fay the word Light. For 
.godfake flop a little, or you will make 
me perfeftly giddy : my Head will turn 
quite round, What! have youjpnd I then 
been travelling almcft aooo miJcs together 
this 
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this Morning, and I knew nothing »f the 



I 



'Tis'even fo, Madani, faiJ I ', anJ ydu 
fee we move &i(ily : But if you pleafel 
will go on. The He^t of the Sun there, 
is probably 7 times (Mr. Huygens fiith 9 
times)'as great as with us in the hdttdlt 
Summery which is, I beiitve, enouglvfo 
make Water to boil. You will eafily fee 
therefore that his Inhabitants canndt'^be 
fucb as we are ; for our Bodies could by 
no means bear fuch a Degree of Heat. ' " 

': Our, Ancejlors Bodies, faid (lie, Ibfc* 
lieve could not : but by our drinklngfo 
much fcaUrng Tea and Cofffe as we noV 
do, I fliould' think we are preparing our- 
felves to go and live there : And I fuppofe 
our fimous Fire-Eater came from thence. 
There can be no Fluids fure in this Fiery 
Planet, much lefsDenfe, than that whieh 
bears his Name; and no doubt all things 
elfe are Denfe there in the fame Propor- 
tion, or elfe the Sun would rarify hira, 
and fend all his Furniture off in Fume, 
Smoak and Vapour. 

Well! faid the Lady, as much as I hate 
frozen Zones and bitter cold Weather, \ 
think thi^ Mercurial World to be worfe 
in the other Extream ; fo I will never 
wifli for a Voyage thither. No, 
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No Madam, (aid I, you will find this 
Enrth to be a much more Eligible Place 
of Abode for People of our make^ than 
any other which we yet have difcover'd 
in the beft Planet of them all. As for 
this we are talking of i Mercurji is fo near 
the Sun, that he is very rarely feen by 
any but Aftronomers, who know how to 
look after hiin. But about St. George*% 
Day laft he was at his greateft Diftance 
from the Sun, and then about 8 in the 
Evening might have been feen very plain- 
ly. 

Well, faid iKe, I fliail not much 
trouble myfelf to enquire after him; but 
I remember a faw him very plain and di- 
ftinft, during the Total Darknefs, in the 
laft Eclipfe of the Sun ; and that /hall fa- 
tisfy my Guriofity, till fome other Op- 
portunity offers it felf. But pr^y Sir, 
doth theTelefcope fhew us any thing re- 
markable about him? 

Only Madam, that he hath Pbapet, 
as we call them, like thofe of the Moon, 
and fometimes appears full, and fometimes 
horned, like her j which you will eaGly 
conceive muft be the Cafe of any Globe 
of Earth illuminated by moving round 
I the 
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the Sun, and changing its PoGtion, with 
regard to him, and to our Eyes. It hath 
not been yet difcovered by any Spots or 
Marks upon him, that he revolves round 
his Axis, nor confequently what the Po- 
fition of that Axis is, tho' 'tis probable 
he performs that Motion in a cer- 
tain and determinate Time, as the reft 
of the Primary, and I believe all the Se- 
condary Planets do, Venus and our Earth 
mud needs appear very bright and large 
to the Inhabitants in this Planet, and the 
former will feem 6 or 7 times larger than 
file doth to us, which will help to fup- 
ply the want of a Moon to him in the 
Night. But there is one more very re- 
markable Phenomenon of him, and that 
is, that as his Orbit is within ours, h6 
muft fometimes get between us and the 
Sun, and then he appears like a little 
black Spot in the Face of that Luminary, 
and may very eafily be obferved and di- 
ftinguilh'd by a Telefcope. 

O, I am mightily pleafed with this, 
faid the Lady, and fliall 1 ever fee him in 
that Pofiiion ? 

I Hope you will many a time, Ma- 
dam, faid I, for he will be there in April 
1730, and in Othber in 1723, which 
it 
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is but a Jittle while hence ; and he will 
alfo be there agaiti in May 1761. 

Well, faid (he, I will then have a 
full look at him, if I live fo iongj and id 
the mean time let this Herald of the Gods 
ramble on as he pleafes , and let us talk 
next about Venus, Venm. 

Beneath thefiidit^ Stm, tuho rtats her Race, DyjAn's 
Dothfairefi fhim, and Beft Become the Place : y^^''"* 
For her the IVmds their Eafiem Slafis forbear. 
Her Month reveals the Springy and opens all the 
( Year. 
With fmiling AjfeB jhe ferenely moves f 
Adorns -with Flowers the Meads, with Leaver 
(the Groveii 
The joyous Birds her Welcome firfi exfrefs, 
li^fe Native Songs her GentalFire confefs. 

But whither am I running? Pray Sir, 
ftop me a little, and tell me fome feriouS 
Aftronomical Things about this celebrated 
Planet. 



The Diftance oiVenus, faid I, Madam, 
ftoiti the Sun is about 60 Millions of 
Miles i and by fome Spots which the Te- 
lefcope hath difcovered in her Face, ihe 
appears to have a Revolution round her 
Axis : The Time of which feems to be 
I 3' about 
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about 25 Hours. But neither Caffini \ 
Parisy nor our Mr. Hook bere, the' thq 
plainly faw the Spots to move, were able,l 
pofitively and exprefly to determine the 1 
Time of her Diurnal Rotation round her 
Axis \ tho' the former takes it as I faid 
before, to be in about 2 3 Hours \ and 
therefore that will be the Length of het 
Natural Day. Her Motion in her Orbit 
round the Sun, is performed in a Uttle 
above 224 Days, and her Motion in an 
Hour is about 70000 Miles. 

That's pretty fair, faid fhe, too for a 
Ladyi but I am glad (he doth not fly- 
quite fo faft as the laft Wbirlegig Mer- 
cxtry^ however : But pray Sir, go on. 

This Planet, Madam, faid I, Mr.ffwy- 
gens lakes to have a large Atmofphere, 
which refleflsfoftrongandglaringaLighr, 
that her Body is rarely feen clear and di- 
ftinfl:. She aifo hath Vhafes like the Moon \ 
as was before obfervcd of Mercury j (he 
hath no Satellites^ Attendants, Moons, 
or Secondary Planets moving round her, 
becaufe as you very juftly obferved a 
while ago. Mercury and (he being fo near 
the Sun, have no occafion to be enlightned 
by Moonsy as our Earth, Jupiter and Sa- 
turn have. lodeed CaJJini^ in the Years 
1672, 
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1672, and 1686, wiih a Telercope of 
3 4 Feet, fancied he faw a Satellite moving 
round her, whofe Diameter was about a 
quarter part of that of Venus : And Dr. 
G/'tf^tfry thinks it not improbable, that this 
might be really a Moon to this Planet, 
and takes the reafon of its not being ufually 
feen, to be, the unfitnefs of its Surface to 
refled the Rayes of Light : But as no fub- 
fequent Obfervations have confirmed this, 
I look upon it no more than a Conjedure. 
Neither Ihe nor Mercury ever come fo 
much as into Quadrature with the Sun, 
much lefs to an OppoGtion to him \ and 
indeed, their utmoft Elongationizom hira, 
as we call it, or greateft Diftance Eaft or 
Weft from the Sun,never amounts to above 
a Signs \ Mercury not going above 2 8, 
and Venus never above 48 Degrees from 
the Sun. She is much about 40 times 
larger than our Earth j if, as fome fey, 
her Diameter be 7 times as long as that 
of our Planet : And the Light and Heat 
of the Sun, is about 4 Times as great as 
it is with us. 

Tm heartily forry, feid the Lady, that 
'tis foi for I would fain have had this 
beautiful Planet to have been inhabited 
by juft fuch fine Gentlemen and Ladies 
as we have here ; but I find 't*ont do; 
1 3 tbe 
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the Women wou'd be there all asfwarthy 
as Gibfies, and fry and fweat like Ne- 
groes in Africa: Out upon it! I'ra 
afraid I fliall find never a Planet fit to be 
inhabited by fuch People as you and I 
are. 



. Madam, faid I, take Care ; you are 
falling in with the Aftrologic Whimfies \ 
one would think you had read Ashan. 
Kircbffr's Iter Extaticum, which agrees 
with your Wifties as to Venus, Mercuty^ 
and Jupiter \ but he makes Mars all 
Sinolieand Fire, and Saturn nothing but 
dull Lead, Dirt and Naftinefs, as you 
will find when you come to look over 
Mr. Huygffn'% Planatary Worlds, which I 
have ordered the Bookfeller to fend you. 

^ You are always cautioning me againft 
•Aftrology, fiid fhe, and 1 muft thank 
*you foe it. But I have heard that their 
'hegtnnitig with that Study, hath made 
fome Men become good Mathematicians, 
and even Aftronomers: Shall I name 
them to you, Sir j you have forgot what 
you have told me of fome of your Friends. 
But enough, let us proceed, and before 
we have quite done' with this warm 
Dame, will you pleafe to tell me, why 
(lie is fometimcs our Morning, and fome- 
times our Evening Star ^ 

That 
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That depends Madam, faid I, on her 
Pofition, with regard to the Sun and us j 
when (he is in that part of her Or^it 
which is below the Sun, or between him 
and us, then fhe is the Morning Star \ 
but when fhe gets into the oppofite part 
of her Orbit above the Sun, then (he be- 
comes our Evening Star. 

And under both thofe Denominations, 
laid (he, I think the Poets make her 
change het Sex, and turn He- Things as if 
ihe cquld not be as ufeful when of our 
Gender, as o( yours ^ for thus, forfoothj 
Mr. Dryden Compliments the Changling: 

So from the Seat exerts his Radiant Head, "! 
7 hat Star, by -whom the Lights of Heaven are lei^ 
Shahs from his Ro/se Locks the pearly Dews^ 
Difpels the Darknefs and the Day renews. 

And fo that blind Creature Milton cries, 

BrightKcrfpcvas that leads the fiarryTrain,6iC. 

Marry come up indeed ! Can nothing but 
Men ferve you? Sure we have had Wo- 
men every way as well ijualjfy'd to be 
Morning or Evening S^ats a.8?iiy beapjej , 
Tyrant of you all. 

Madam, faid I, this is only owing tn 
Cuftom,, which hath made it the Mens 
1 4 Province 
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Province to write Books and make Verfes, 
and fo they Compliment themfelves: But 
however, you may be pretty eafy, when 
you refled, that we ufually call the mcji 
ufiful things She's ; Our Saxon Anceftors 
and our phin honeft Country Folk, now 
call the Sun himfelf, that Father and Go- 
vernor of all the Planets, She-^ and fo we 
agree to call Guns and Fowling Pieces ^ 
nay, our Sailors are fo well bred, and 
fuch Lovers of your Sex, that they call 
a Ship 5/jtf, tho' file be a Man oflVar. 

Well! faid {he, this is fome kind of 
Atonement and Satisfaftion \ and there- 
fore at your dcfire, I will for this Time 
forgive the Goflips of Phofphorus and Hef- 
per \ but if they (hould attempt to make 
a Man of the Moon, I will never pafs it 
by, fur I can hardly be reconciled to thofe 
that place a Man in th?it Planet. But 
have you any thing further to tell me 
MB* in z]x>\it Venitj ^ 

le Sua. 

Or<|LY, Madam, that She alfo fome- 
times, like her Neighbour Mercury, hath 
appeared like a Spot in the Sun \ as you 
will eafily conceive fiie may, when you 
confider that the Orbit of the Earth in- 
cludes her 's within it ; and that therefore 
(tie iTjuft be fometimes, tho' very feldorn, 
^tweer^ 
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between our Eye and the Sun, and then fhe 
will appear like a Spot in the Sun's Disk. 
The next time that Venus will befeen in 
the Sun, will be May 76. 1761. a little 
before 6 in the Morning i 1 wifti your 
Ladyftiip Health and Happlnefs till the 
Time of that Obfervation, and that you 
may be then well enough to get up to 
fee it. 

O ! Sir, faid fhe, I can rife betimes in 
a Morning, for a lelVer Occafion than thisj 
and I defign to fee that furprizing Appea- 
rance,-if it pleafeGodl live fo long: But 
methinks 'tis a little ungratefully done of 
the Moon and ihefe lower Planets, faid 
flie, thus to Eclipfe him, or deprive him 
of any of his Light, when they receive 
all theirs from him i tho' I'm almoft 
afraid our Earth doth fo too j for fince ftie 
is a Moon to the Moon, it'muft often be 
interpofed between the Sun and Moon, 
and therefore for a Time deprive the 
latter of the Light of the former. 

Upon my word, Madam, faid I, you 
, begin to run great Lengths, and go deep 
into the very Heart of Aftronomy: And 
if you will pleafe to read Dr. Gregorys 
Comparative Aftronomy ^ in the Place I 
{)erore recommended to you, you will be 
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glad to fee how rightly you have rea- 
foned. Shall we proceed next. Madam, 
to talk about what they call the Superior 
Mars. Flanets'^ and in particular about Mars, 
who next occurs in Order ? 

Yes, faid (he, we muft take him in 
his Way i but I hope you AJiranomers 
han't fuch terrible (hocking things to fay 
of him as the Poets have. Mr. Dryden^ 
I remember, gives fuch a Defcription of 
Him and his Temple^ as when^ I read it, 
chiird me with Horror, and what is 
worfe flill, after he had enumerated all 
manner of Slaughters, Famines, Plagues, 
&c. he adds this : 

^hefe and a thoufand more the Fane admiy . 
7%eir Fates were written e'er the Men were torn; 
j& copied from the Heavens, and ruling Force 
Of this Red Scar, in his r evolving Comfe : 
The Form q^ Mars, high on a Chariot fioody 
AUPiiath'd in Arms, and gruffly lookt the God. 

No, Madam, faid I, we give him no 
fuch Power of doing Mifchief in our Hj- 
potbefes ; but make him as calm and as 
gentle as any of the Planets. 

Very well, faid (he, then begin, arid 

lay what you pleafc of him* " 

They 
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ThEv account the Diameter of Marsy 
Madam, faid I, to be about 4400 Miles, 
and therefore he muft be much Jefs thnn 
our Earth : And his Diflance from the 
Sun is about 123,000,000 Miles i he re- 
' volves about the Sun in 687 Days nearly, 
and runs at the rate of 45000 Miles in aa 
Hour. 

Well! faid fhe, that is pretty good 
I marching too, for a Man in Armour. Sir, 
, pray go on, 

[ Madam, faid I, by fome Spots which 
f have appeared in him, the Time of his 
;. Diurnal Revolution, is by Mr, Hu/gens 
\ fettled exaftly at 24 Hours 40 Mioutes; 
I and the Motion of thofe Spots hath alto 
I difcovered that this Axis hath very little 
or no Inclination to the Phne of his Orbit-, 
and therefore the Martial Inhabitants will 
have nofenfible difference between Sum- 
mer and Winter. Hujigens thinks that 
the Colour of the Earth in him is blacker 
than that of Jupiter^ or the Moon. His 
1 Light and Heat is twice, and fometimes 
thrice, as weak as what we receive from 
the Sun. When he is in \i\sQitadratitret^ 
as they call it, that is in the middle be- 
tween hi^ Conjunflion with, or Oppofi- 
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tion to the Sun, he appears a littJe gib- 
bofe, and to a goodGlafs almoft biffeEied't 
but when at Full, perfeftly round and 
diftind. The Telefcope hath not yet 
been able to diftinguifh any Moon^ or Sa- 
tellites moving round him \ but that will 
not be a demonftrative Reafon that there 
are none at all : for as they are at a great 
Diftance from us, fo they may be but 
fmalj, and refleft but a weak and fmall 
Light, and therefore may not be vifible. 
The Proportion of Heat and Light in this 
Planet, in comparifon of ours, is not much 
above half. 

O ! faid ftie, for all he looks fo red^ 
then I perceive the Planet is not fo fiery 
as the Poets feign the God of War to have 
been. Pray, Sir, let us go on to Jupiter, 

Jupiter- This Madam, faid I, is the largefl: of 
all the Planets, and you fee by the gene- 

SnFrg, ral Scheme that he is much more remote 
from the Sun, than any of the Inferior 
Planets we have already been difcourfing 
of, and therefore Heaven hath granted 
him a Supply of Light, by 4 Moons or 
Satellites, which revolve round him as 
our Moon doth round us; and thefe 
Moons, like the Satellites of Saturn^ are 
fo much lefs than their primary Planets^ 
that 
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that they are not vifible without long 
Glafles, and therefore werejjerfedly un- 
known until the laft Age. 

Thefe fecondary Planets fufPer 4 kinds 
ofEclipfes. (i,) When they are within 
the Shadows of their Principal. (2.) When 
the primary Planet is between them and 
us. (3.) When they are between their 
Primary one and us ■, for then 'tis difficult 
to diftmguifli of 2 Luminous Points one 
from the other. (4.J When they intet- 
pofe between one another and our Eye, 
fo as to hide one another from our Sight; 
which indeed happens but very rarely. 
And all thefe Attendants or Satellites, as 
well as Sai;ttrn\liV& the Moon, the Earth's 
mod obfequious humble Servant, do al- 
ways turn their Faces towards their Lords 
the primary Planets, about whom they 
revolve^ and on whom they wait. 

This, faid (he, exhibits a good Image 
of refpeft and regard in Servants and At- 
tendants i 1 wifh ouc Earthy ones would 
imitate the Celeftial. 

Madam, laid I, the Times of the 
Periodical Revolutions o{ Jupiter's Moons 
round about him, are as follows : 

The Innerraoft moves round him in 

I Day and 18 Hours, the fecond in 9 

D^ys 
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Days 13 Hours, the third in 7 Days and 
almoft 4 Hours, and the outerraoft in 
16 Days and 16 i Hours. In the Lexic 
Tech»icum, you will find a good deal 
more about this Planet, and how the 
Eclipjes of his Satellites are calculated; 
^nd thence arifes an eafy way to find the 
Longitude on Shore : But 1 doubt it is 
dot pradicable at Sea. If this Evening 
happen to be clear, as fit promifes well) 
I will fhew you the Planet with his At- 
tendants about him. 

I SHALL long to fee that Sight, \sA 
fliej but pray go on, and tell me more 
about this noble Planet. 

HisDiameter, Madam, faid I, is above 
8o,coo Miles i and the Quantity of Mat- 
ter in him is .ibout 220 times greater 
than that of our Earth i and his Diftance 
from theSunaboul:424 millions of ^Ules: 
He revolves round his own Axis in 9 
Hours and 56 Minutes, and about tlw 
Sun in II Years and 10 Months: And 
fo large is his Orbit, that he moves after 
the rate of about 24,000 Miles in an Hour. 

This Planet, faid flie, makes a great 

Figure by the largenefs of his Bulk, and 

the grandure of his Attendants j but pray 

what 
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what kind of Teinperament hath the Air 
of Jupiter ? I doubt it muft be much 
colder than ours, and then I ihall nevet 
defire to be a Jovian. 

Madam, {aid 1, the Heat and Light 
of the Sun can't be above a 27th Part of 
what we enjoy here, and therefore it' 
muft be very dark, difmal, and cold li- 
ving there \ and the weight of all Bodies 
will be double to what they are on our 
Earth. 

Nay ! faid ftie, if the People be twice 
as heavy, and aimoft 30 times as cold as 
we are, even let them live by themfelves 
for me, 1*11 never hanker after going thi- 
ther, but content rayfelf with fome Jo- 
vial Friends here in our dirty Planet, as 
Dr. Burnet called it j but I /hail never 
have much value for his Judgment any 
niore, that reprefented Jupiter as the Fa- 
tern of the fine Antedeluvian World. But 
pray. Sir, What Diftance may thefe 4 
Moons of Jupiter be from his Body ? 

The nearefl:. Madam, faid I, is about 
130,000 Miles from that Planet ; the fe- 
cond about 364,000, the third 580,000, 
and the fourth or outermoft is about a 
million of Miles diftant from him. 

What 
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What a fine Appearance muft there 
4 Moons make, faid fhe, and what fre- 
quent Eclipfes of the Sun, and of one 
another, do they produce! And if Ju- 
piter hath any Ocean, and it ben't always 
frozen up like the Bakkk in a hard Win- 
ter, what whisking Tides muft they pro- 
duce there, fince our own Moon hath fo 
great an Effed here, in that refpeft ! 

Madam, faid I, I fee you don't only 
advance in Ajirommical, but even in Vhj- 
fical or Natural Knowledge : that Specu- 
lation about the TtJes of Jupiter js cu- 
rious and new, and will be worth a further 
purfuit. But if you pleafe we will now 
go on with our Planet's ?bxnomena. You 
fee by the Figure of Jupiter, that belidesa 
famous Spot by which his Diurnal Motion 
was determined, there are appearances in 
him like Swathes or Belts^ as they call 
them : Thefe they take to be moveable, 
and to be formed by the Clouds of this 
Flanet, which feem,like our Trade Winds, 
to lie in Trafls parallel to the Equator of 
Jupiter. 

And if thefe are really Clouds, lays 

flie, won't it be* a proof of JuplterS 

having 
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having a vaporous Atmofphere about hiin, 
.'^ethdt of our Earth. 

It will doubtlefs fiiew, faid I, Madam, 
that he hath fomething round hiu] like 
our Air: but its Texture, Gravity, and 
Elafticity may notwithftanding be vaftly 
different from that of Ours ^ but if by it 
you mean to infiuuate that he is inhabited, 
I entirely agree with you i for \ take it, 
that fuch an Apparatus as the making four I 
Moons to revolve about, and to enlightea ' 
him i (as five fuch there are alfo mo- 
ving round Saturn^ befides his Ring) I 
take this, I fay, to be a Demonftrative 
Proof of both thefe Planets having fome 
kind of Inhabitants, who have Eyes to ' 
.ftand in need of Light, as well as other 
Senfes proper for their Natures : For we 
never find Nature doing any thing in vain, 
but ordering all things with the moft con- 
fumraate Wifdom \ and we muft never 
beheve (he would form Moons, where 
there are no People to be lighted by 
.them. 

Do you think, faidfhe, that our Earth 
C3l\\ be feen by the Jovial Inhabitants ? 

No Madam, faid I, by no means. 

K LokdI 
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Lokd! what vain Creatures we arc, 
faid (he, in this Earthly Planet? What a 
buftle do we make to extend our Power 
and Empire over it ? But I'm mightily 
glad the impertinent and definitive Am- 
bition of an Alexander or a Louis le Grand, 
can't be heard of in Jupiter ^ and 1 hope 
theHeroes there&Tz. always exerting them- 
felves for the good of their People. Ho«r 
vain is it alfo in fome of our Divines, to 
fuppofe Jupiter, as well as the reft of the 
Heavenly Bodies, to be made onfy for 
the ufc of Mankind ? When yet, neither 
in him nor in Saturn^ can the Place of 
our Habitation be fecn. But pray, Sir, 
goon. 

This, Ma^m, ikB I, I think is all 
th^t is very remarkable about this fimous 
Planet, except one thing more, which is 
indeed very confiderable and furprizing : 
And that is this ; that by the Eclipfcs of 
j^/^ir^r's Satellites, made by the Interpo- 
fition of his Body between them and oya 
Eye, it hath been difcovered that'Lighi 
IS in its Morion Progreffive^ and not In- 
jitintaneouij but that it takes up a deter- 
minate Time to come from Jupiter to out 
Eyes : For they have obferved that tfeefe 
Eclipfes happen /ffonfr than they oug^t to 
dO| by Calculation, when our Eye by the 
An 
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Annual Mafion of theEarth, meets theRays 
of Light refltffted from them, whether at 
their lafl going out of the Sun's Light into 
Jiipiter'% Shadow, or at ihtir firfi coming 
into that Light afterwanits; and ihefe E- 
clipfes evercome too flow for the fame Cal- 
culation, when we are going from thofe 
Rays-, and thisBalwaygin that Proportion, 
which impHes that the R^ys of Light go 
from the Sun to our Eyes in about 7 ^ ' 
Mkiates of Time: And on this Calcula- 
tion it was, that what [ totd you before 
about the prodigious Velociily of the Rays 
of Light, was founded. 

I SHALL look a little further, fiid fhe, 
into this Affair fome other time ^ buft pray 
kt us now go on to talk about Saturn. ^^ 

That outermoft Planet in our S}'- 
ftem, Madam, faid I, is at a very great 
Diftancefrom theSun, about 777 millions 
of Miles i and the Time of his Revolu- 
tion round hira, is about 30 Years, oc 
. more exaflJy fpeaking, in 10759 Days, 
6 Hours, and 36 Minutes: At\d yet fo 
very large is his Orbit, th^t he moves at 
the rate of about 18000 Miles an Hour 5 
his Diameter is about ?^ 1000 Miles ; and 
with regard to the Quantity of Matter in 
him, 'tis about 54 times as gre;it as that 
K 2 of 
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of our Earth ; but his Denfity is not much 
above a 7th part of that of the Matter of 
our Planer. And as to Light and Heat» 
'tis probable that he hath not above 3 90th 
part of what we enjoy by the Sun. In- 
deed in order to fupply this great Defed 
of the Sun's Light, occafion'd by fo great 
a Diftance, our AU-wife Creator hath fur- 
nifli'd him with FiveMoons or Attendants j 
the largefl: of all which, and which is the 
only one that is commonly feen, is the 
4th in order from his Body j and he bears 
the name of the Hugenian Satellite^ be- 
caufe firft difcover'd by Mr. Huygens. 
Thefe Satellites of Saturn revolve round 
hira in the Vlane of his Ring (of which 
Ring I Ihali fpeak prefently) and fo their 
Circles make the fame Angle with his 
Orbit, that the Plane of his Ring doth, 
which is about 31 Degrees. But the 
Orbit of Saturn himfelf is nearly coinci- 
dent with the Plane of our Earth's Eclip- 
lick, as are indeed the Orbits of all the 
primary Planets. It doth not yet, I think, 
appear, that Saturn hath any Diurnal Re- 
volution round his own Axis^ the Time 
of his Periodick Motion round the Sun, 
I gave you before j and thofe of his Sa- 
tellites are as follows : The Innermoft of 
thefe Moons revolves round Saturn in one 
Day, 
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Day, 2 1 Hours and 20 Minutes, and is 
diftant from him about 146,000 Miles. 
The fecond is diftant from him about 
187,000 Miles, and performs his Revolu- 
tion in 2 Da^^s, i7Hours and 40 Minutes. 
The third's Revolution takes up 4 Days, 
15 Hours and 45 Minutes, and he is di- 
ftant from the Centre of Saturn about 
263,000 Miles. The Hugenian Satel- 
lite is about 600,000 Miles from hiin, 
and moves round him in 15 Days, 22 
Hours and 40 Minutes. The laft is 
1,800,000 Miles diftant from 5ar«r«, and 
takes up 79 Days, 22 Hours in revolving 
round him. 

'Tis highly probable that there may 
be more Satellites than thefe five moving 
round this remote Planet i but their Di- 
ftance is fo great, and their Light may 
be fo obfcure, as that they have hitherto 
efcaped our Eyes, and perhaps may con- 
tinue to do fo for ever i for I don't think 
that our Telefcopes will be much farther 
improved. 

But the moft furprizin* and unpar^l- 
lel'd Phenomenon of alK in this Planet, 
is that which we call his Ringi, which 
appears nearly as the Figure reprefents ^^tc'^'!^^'^ *^ 
in an ordinary Telefcope : Tis a vaft 
Body of E:irth, as is moft probable, of 
K 3 perhaps 
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pfiilfips 7 or gcK? tniks in Thickoefe, 
wbiph at the Diftance of about 3100Q 
Ijlileg ffem Saturn'^ Bo4y^ and with juft 
a$ gri^ a Braadth, is placed in a drcuUr 
^rcht roHod aWt the Planet, in. Figure 
joiueh like tjlp? gr«9t VVgpden Crane- 
Whfieli, in wWch Men or Horfes walk, 
tg raifo Goo^s, pr tp 4ww Water. T is 
l^p^ e¥8^y over the EquatQr of 5f twn, 
and'ifriiot any way cootigvous to his Bo- 
dy, mt ftippQried by any things The 
.Surface Qf this Ring is not rough ^nd 
full of Hills 9fl4 Pfotuberiuices, a« that 
-of tjift MWH IP tftoft places i$ i but even 
and plain, as it is in thofe Regions of the 
MooB> whidi (bme, becaufe of their 
great Ev^oP^s, have judged to be Seas. 

' ■ .1 "... 

The Jhicknefi of the Ring, comes 

not irtto Aftronomical Obfervation, ap- 
pearing hut as a Line. And tho* the 
two br<jfld Surfaces of the Ring refleft a 
gpo^ deal of (Irong Light, yet the mar- 
ginal Surface of it, or its Edge or middle 
'Part between the two eminent Surfaces, 
reflets hprdly any at iJU, The Plane of 

, the Ring is inclined to jjbat of the Eclip- 
tic, with an Angle of about 3 1 Degrees^ 
and this Inclination in the Courfe of one 

; entire 'Revolution of Saturn round the 
Sun^ hath fome Variation j being twice 

greate/f. 
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^reatej}^ and twice the leaf} of all. And 
this occafions the planet foraetiines to 

appear without any Ring at al!, as when 

tfie Sun happens to be in the Plane of 
the Ring j and at other times, with Anfx, 
as they call them, or Handles only^ 
when bijt little of the Surface of the 
Ring can be feen : And at all other tioies 
the Ring will appear in an Oval ForinJ 
which foinetimes will be more, fome- 
tiraes lefs oblong. 

1 fuppofe, Ciid the Lady, it is at that 
critical Time when the Anfx only appear, 
that Saturn puts on the Figure which 
Jiudibras makes Sydrophel give him, that 
is, that its like a Tobacco-Stopper, 

That is but a mean Ridicule, faid I, 
Madam i but I perceive it h^th fom6 
Ufe ; for it imprelTes itfelf, and the 
Thing, ftronger on the Memory, than 
perhaps a more juft and ferious Defcrip- 
tion would have done. But your Ladyr 
Ihip will foon beabpvethefe little Helps: 
And you will receive a great deal of 
Pleafure, Madam, by reading what Dr. 
Gregory hath writtep about this Ring, 
in his Difcourfe of Saturn^ and in ms 
Comparative Ajiranomy^ fo often recom- 
incnded to you ; where the njoft conli* 
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derable Phanoinena of this Ring^ and of 
the Satellites^ as they appear to an Eye 
fuppofed to be placed in Saturn, are ex- 
plained and accounted for; or you may 
confult the Lexicon Tecbnicum. 

I will, faid flie, attach myfelf hear- 
tily to that Book, as foon as I can: And 
after we have_ view'd this Planet with 
our Telefcope,' which I will fit up any 
lime of the Night to do, if you can af- 
ford ine your Afliflance. For thefe two 
fuperior Planets have fo many Wonders 
attending them, that I grow ferioufly 
amazedj and long to underftand a little 
more of them, and to contemplate thefe 
wonderful Works of our great Creator. 
And indeed what a vaft Field of Thought, 
what a new World of Speculation, do 
thefe new Difcoverics open to us ! How 
empty and ftarv'd is a Mind unfurnifli'd 
with fuch glorious Ideas ! 

What 3 rich Fund of Images is trea- 
fured up here to embellifh our Poe- 
try? And yet I don't remember to have 
met with many Allufions taken from 
thefe Things, except in a late Copy 
of Verfes prefented to her Grace the 
Dutchefs of Bolion^ where after the Poet 
had faid agreat many fine and juft things 
of 
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of her, f now lemeraber -thefe Lines i 
the Beauty and Propriety of which, did 
not at firft ftrike me fo much as they do 
now, fince I have been converfant with 
thefe Speculations. 



Bolton'j the Centre ef Refpe£l and Love 
Round her like Planets-, vie at Difii 
From her receive our Light, derive our Heat, 
AndfliB to'ards Her we tend and giivitite, 
Jufi in Pro^tion to our Senfe and Weighl 
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But now, Sir, faid (he, if you pleafe 
we will leave off, tmhnJ, and go lo out 
Tea. 

THE Lady plied her Telefcopes, and 
purfued her Aftronomical Studies with 
great Application and Succefs; and after 
fome time, when 1 had the Honour to 
wait upon her again, flie took me out 
into the Summer-houfe in the Garden, 
and then began thus with me. 

SfK, faid fhe, you have already taken 
a great deal of Pains to gratify a Wo- 
man's Curiofity ; but I muft beg you to 
indulge me yet a httle farther, and to 
afford me a Lefture upon another Point ; 
about which, as I am alhiined to trouble 
you 
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you, fo I ftiould be afraid to ask you, 
but that you have been jlp kind already, 
36 to help me tp get rid of many Fears 
and Terrors, too incident to our Sex : 
And if you can cafe my Mind of this 
remaining Dread, J fhall think you can 
do me a fignal piece of Seivjce. 

You muft know I hjve been tumbling 
over ihofe Books of Aftronoiny, which 
you have bid roe read; and tho' there be 
very many Things fh^t 1 (JQfl'f underftand 
fully at prefent, yet there are fome alfo 
that I know enough of, to be put into 
the Vapours by them. 

The Affair of Comets^ Sir, with their 
grifly Beards and horrid Taih^ fright me 
almoft out of my Wits : For god-fake 
therefore, tell me, as plainly as you can, 
whether my Dread is well grounded; 
Do iliey really firebode all manner of 
Mifchief to Mankind, a$ well as do a 
great deal, when ihey come among us } 
What are they ? Are their Motions rja- 
tural^ and accountable by Mathematical 
Calculation, as thofe of the Planets? Of 
are they miracufoufly fent hither as the 
Meflengers of God's Wrath, and as thp 
Executioners of his Judgments upon fin- 
fui Mankind? 



Madam^ 
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Ma dam, (aid I, as to their Vrefages^ 
I take them to be entirely grouodlefs ; 
but they may be made (as almoft any 
other of the Heavenly Bodies may, if 
God pleaies ) to become the Inftmmeius 
of Evil and Dcftruftioa to any of the 
other Planets : but indeed it doth not 
plainly appear, fince their Motions and 
Appearances have been of late more fully 
enquired into, that they have any fucb 
deftruBive Ufe, or that they have adu- 
ally done any real Mifchief in the Pla- 
netary World. There have indeed beea 
fome fuch ConjeQures \ but as I take 
them to be no more, I will not trouble 
you with them nowj becaufe I believe 
they will occur to you in your future 
Purfuit of thefe Studies. 

, I'M glad to heaj- you fay fo, faid Ihe, 
and I begin a little to be comforted : But 
pray go on, and cpmpleat my Curej for 
I don't care to be droviid or hitrnt up 
hy one of thefe extravagant Ramblers a 
Comet, before I »m aware. 

O Madam, faid I, I perceive where 
you have been dippii^ \ I will therefore 
give you the raoft fetisfadory Account 
I can, 

Ths 
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The Ancients, you muft know, ge- 
nerally believ'd Comets to be only Me- 
teors, like our Ftredrakes, &c. and that 
they were no higher than our Regions 
of the Air ; while fome modern Writers 
placed them among the fixed Stars. Rut 
fubfequent Obfervations, with good In- 
itruments, and the Application of the 
Laws of Motion and Geometry, to Aftro- 
nomical Enquiries, have now fatisfied us 
almoft to a Demonftration, that they are 
a khid of Planets xtsoWvag in determinate 
Periods round the Sun : But indeed the 
Orbits of many of them are fo very 
oblong, excentrkk or ovnl, as well as 
large and extended, that they can appear 
to us but very feldom -, and when they 
do become vifible, they exhibit Appear- 
ances which are very furprizjng j for the 
lower ends of their Orbits are fo very 
near the Sun, that when they come 
down into that part, or into their Peri- 
helion, as 'tis call'd, they are adually 
heated and fet on Fire by him to fuch a 
Degree, as not to get off again, without 
fuch dreadful Beards and Tails^ as would 
really fright fuch as don't underftand and 
confiderhow they come by them. 

Bless 
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Bless me! faid (he, why then if our 
Earth moved in fuch an Orbit, 1 fee we 
might be eafily deftroyed and burnt up, 
by that very Sun, who now gives us 
cheering Light and kindly Heat ! 

'Tis very true. Madam, faid I; for 
that great Comet which appeared here 
in the Year i63o, (and which I faw, 
and very well remember, tho' then but 
a Boy ) went fo near to the Sun, as to 
acquire a Degree of Heat above 2000 
times as great as that of red-hot Iron : 
And if its Body was about the Size of 
our Earth, as it was judged to be, it 
won't be cool again this Million of Years: 
And yet it pleafed God, that that Comet 
went away from us, without doiog us 
any fenfible Harm, that I know of j and 
fo little do I fear being hurt by any of 
them, that I could almoft wifli another 
would appear, to help us to compleat the 
, Theory of their Motions. 

Nay, {aid flie, if you that know fo 
much of them are not afraid of them, 
J'm fure I won't be fo for the future : 
, Pray therefore. Sir, proceed and tell me ' 
what you can of the Number, Motions 
and Appearances of thefc Comets, how 
their 
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their Beards and Tails are formed ; and 
how you account for the moft eminent of 
their Appearances. 

Madam, faid {, there have within 
this laft 400 Years appeared to this part 
of the World but 24 Comets, (how 
much greater a Number there may be 
God knows, and perhaps fubfequent Ob- 
fervations may difcover more.^ And of 
thefe according to the ObfervatJons of Dr. 
Hal/ej and other Aftronomers, three of 
them have had their Orbits, and Appea- 
rances fo very like^ and the Times of theit 
appearing fo very eqxtal, that they haw 
judged it very probable that thofe 3 Co- 
ttiets which fucccflively appeared as three 
were in reality but one or the fame Comet 
appttiring at three feveral Times. 

And the like they are inclined to judge 
of two others i that they alfoare but one, 
appearing at two different Times. 

That great Comet that appeared here 
in the Years 1680, and 1681, was fecn 
before in our Hemifphere, A.D. no6\ 
once before^ about the Year 532; and 
alfo 44 Years before our Saviour's Birth ! 
and therefore they conclude the Time of 
its Periodick Revolution round the Sun to 
57y Years. 

The 
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The Time of the Revolutibn of ano- t^i oriiis 
ther Cornet^ which they judge wUl ^"^-'jhru'^lre 
pear again A.D. 175^, is 75 'it:m:defmhdi» 
Another^ which probably may be feen'''8-^^* 
here again, A. D. 1789, makes its ^Sip- 
fis round the Sun in 121^ Veate. 

What Bigners do you take thefc 
Cornets to have been of Sir, 0i3 tllC 1 
Lady. 

I Madam, faid I, they are generatly 
\ of the fize of the reft of the Planets, and 
have Atmofpheres about them like oat 
Earth : But then as all our Planets inov£ 
. pretty nearly in the Vlane of the Etirth's 
Ecliptickj thefe Comets are tied to no fuch 
Rules ; for the Planes of their Orbits have 
very different, nay, almoft all manner of 
Direfl^ions and Pofitions, and their Mo- 
tions are all manner of Ways ; fome from 
Eaft to "Weft, others from Weft to Eaft, 
fome from South to North, and others a 
quite contrary way, d"^. And yet their 
Motion is equable enough, and ftietrs us 
this great Point ^ that as there can be no 
fuch fblid Orbs as was imagined in the 
Ptolemaick Syfem\ fo there can be nei- 
ther any fach thing as a Plenum, and 
1 no fuch fuhtila Matter as the Cartefians 
I have inveiited to folve their Uypothefes : ■ 

L 



144- Aftronomical Dialogues. B 

But we may fairly conclude, that all the 
vaft Spaces both between and beyond the 
Planetary Syftem. are filled with no Mat- 
ter capable of making any confiderabic 
Refiftance to their Motions, but rather arc 
an immenfe Void, or Vacuity. 

I think that is a very probable Conclu- 
fion, faid flie \ for if there were any quan- 
tity of refifting Matter, it muft always 
obftrud a little, and by degrees muft 
make very fenfible Alterations in the 
Planets Motions ; which I don't find to 
have been in Fad difcoveredi but fure. 
Sir, thefe Comets muft go off to vaft Di- 
ftances from the Sun ? 

Yes, Madam, faid I, and therefore 
they are ftill more unfit than any of the 
other Planets, to be inhabited by fuch 
kind of Beings, as thofe of human Race j 
for the middle Diftance of the Great Co- 
met that appeared in 1680, was more 
than 5000 millions of Miles from the 
Suni as its greateft Diftance was above 
twice as much \ and yet its leaft Diftance 
was not above a 20,000th part of its 
greateft: fo that in its whole Revolution, 
it would be fubjeft to fuch Extremities, 
as that its greatefi Degree of Light and 
Heat to its Uafi^ were above 400 millions 
to 
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to one. And yet notwithftanding this 
iinmetife Extenfion of its Ecliptick Orbit, 
the Great and Aliwife Architeft of the 
Univerfe hath probably fo adjufted the 
Centrifugal and the Centripetal Forces, 
that it doth not quite leave the Sun, tho* 
it go fo far from him, but returns again 
towards him, and revolves round him in ^ 
a determinate Period of Years. None of \ 
the Orbits of any of thefe Comets yet 
known, are in or near the Plane of the 
Earth's Eclipt2ck\ and therefore in their 
Afceiit from the Sun, tho' heated never 
fo much by him, yet they won't come 
near enough to our Earth to burn us, or 
afFeft us with any fenfible Heat ; and 
therefore, Madam, your Fears of being 
burnt in your Bed by a Comet, I hope 
will vanifti for this time. 
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Well, faid (he, and fo they will ^ but 
I love to know the Reafons of things as 
wei! as any a Man of you all. But pray. 
Sir, what are the Heads, Beards^ and 
Tails of thefe Comets ? 



Madam, faid I, the Bodies of Co- 
mets are probably in Subftance like our 
Etirthi fixt, foiid, and compaft : Their 
Tails are probably long and very ihin 
trains of Smoak and Vapours, emited 
L from 
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from the beated or pnHiaiiled Body, HeacI, 
or Nudeus, as fome call i^ ^ft^r their 
Perihelion, or after thdr having boen qt 
their neareftDiftance to the Sun ■, for then 
it hath been obferved, that the Tails of^ 
all Cmtets have appeared I'tr^sft and 
longeji. In the Lt^xicon Technicwn^ un- 
der the word Comity you will find a great 
deal faid about the Phenomena of CoToets^ 
their Beards, Tails, e^c, fronq Sir /pwc 
NeiPtort, and other Authors; and there 
you will Ukewife find Conje£tures about 
their Ufe in the planetary Syftem. 

Sir., faid the, \ fcall have recourfe to 
'thofe Books with a great deal of Hleafure, 
and will trouble you no farther now with 
my Enquiries : I fee Company appearing, 
let us forget our Aftronomy a while, and 
trifle with them as agreeably as we can. 

ABOUT a Month after our laft Confe- 
rence, I waited on the Lady in London^ 
who after the ufu^l Compliment^, began 
thus with me, 

Tho' you might be juftly afraid to 
meet fuch a queftionary Creature as I aiq, 
I will own, I'm glad to fee you in ihi& 
Place i for I have a great many things' to 
enquire of you, with relation to our late 
Conferences 
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Conferences in the Counrry. Ever fince 
tjiat I have been tujnblipg over Aftrono- 
niic^J Booths with the utmoft Applica- 
liopi I have dipt a little alfp into the 
"Nfiw Phjijickst god I have been running 
over j/our Geoihctry, jour Trigonome" 
txy, mdyouf Sphenck Projeftion, in or- 
■der p ufe myfelf to Figures, and to get 
«e|e9rer Ide^s of what the Agronomical 
J*Writers fay : And tho' I believe I Ihould 
l:,3ve been frighted and deterred from be- 
^fpning with Geometry^ and the abJlraBei 
^A&thematicks^ yet I now find them ft) 
niepeflary that I am refolved to try at 
^em, and will beg your help, when 
your Leifure will permit. But in the 
unean time pray tell me. Don't you think 
that the Elementary Matbetnaticks, and 
ihe Newtoniati Pbyficks^ or Natural Phi- 
Jpfiphyt might be taught to Gei^tlemen, 
or even to our Sex, in the eafy and de- 
lightful way you have inftrufted rae in 
Aftronoray? 

' Doubtless, faid I, Madam, there is 
woaereal/y MaAer.of any Science, but 
he can communicate 0:10 another in plain 
and eafy Words, aud render it intelligible 
to any common Capacity and inquiutivc 
Ceniu8. 

L 2 Why 
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"' Why tji^h, {aid^flif," if'I have any 
Power or Influence oveV ydu, which fome- 
times you compliment me with belie- 
ving, I would defire you by all means to 
attempt that, as your Leifure will occa- 
fionally permit you, and in the Intervals 
between your feverer Studies ; for I real- 
ly think it would be of the greateft Ufe 
and Advantage, not only to our Sex, but 
even to your own : And I'm fatisfy'd too, 
that many of our young Gentlemen grow 
vicious chiefly becaufe, they are idle, 
and having befen taught nothing to im- 
prove tlieir Minds, can have no Notions 
pfthe Rapturpus Pleafures of Science. 

' I ENtTRELT agree with you in your 
Notions, Madam, faid I, and your Coini 
niands Ihall be my Delight as well as my 
Duty ; in the mean time, can I ferve your 
Ladyfliip in any thing now > 

You are very obliging, laid flie, to 
anticipate your Trouble ■, but we will 
lofe no time in Compliments: What I 
■want at prefent is, to be inftrufled farther 
by fome Diagram or Figure, how by the 
Earth's revolving round the Sun in her 
Annual Motion, together with that round 
hsi-Axis^ the different Seafons of the 
Year, 
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Tear, Length and Decreafe of Day and 
^ight, &c. are accounted for. Have you 
^drawn me fuch a Scheme as you once 
. promifed me, for this purpofe ?, '" 

. I HAVE, Madam, faid I, and jiere it is j 
3 took it chiefly from Mr. Flamjiead''% Do- 
Srine of the Sphere^ a Book, Idare fay 
your Ladyfliip will one tiipe or other 
dip into. 

r i.'I HAvE feen it, faid fhe, in jSir Jonas 
^Moor's Matbetiiaticks, and perhaps may 
confider it furtlier-, for tho* t never de- 
fign to attempt the Calculation or Con- 
ftrudion of Ecllpfes, yet I fhall be glad 
to know how the Aftronomersdo it. But 
pray. Sir, go on, and explain the Figures 
to ™C' ■ f . t - .», ' 

An Explication o/'Flg^t^- 

i'if;i'ET the Circle A B C P "reprefent 
JLj the Earth's Annual Orbit round the 
Sun, whofe Centre is fuji^pofed todefcribe 
that Periphery, as it moves r,o,und the 

. Sun from A towards B, in the N.itural 
Order of the. Signs, and from -^'7*^/, to 

.Trfurw, d^£..jL_^;_^ jlji,.vJ ji^i.-iv; 
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quino^ialColuri^ and th« Other e^,0,v? 
Itanding at right Angle to it, is the Soljit- 
tialColure. 

N.B. TheFi^es T.s.^i.vs, fhould ba 
placed in the Circular Line A B C D. 

The 4 leifer Circles do t i repfcKtlt 
the Earth's quadruple ^ofition in the 4 
Cardinal Points, as they call therti, i. e. 
at the 2 Equinoxes, and the 2 Solftices, 
and the Line dt at right Angles to the 
Colures, imy fitly enough be called the 
Horizon of the .Earth's Disk, becaufe it 
feparatefi that half part of the Earth which 
tlie Sun ihines on, frdrii the other which 
lies behind in th? Dark. 

But pray, faid (he, what do you meaii 
by the Earth's Disk / 

I USE the Word, Madam, faid I, be- 
caufe you u'iil frequently meet with it in 
your reading ; it fignifies that round ap- 
pearance of the Sun, Moon, or Earth, 
which we fuppofetobe theObjeft of any 
Spectator Wiew ; and therefore the E^rtlfs 
Disk is the appearance of that half of ft, 
which becaufe it is enlightened by the 
^qn, is feen by any remote beholder. 
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VeKt Well, Sir, faid flie, pray go on. 

In thefe 4 Figures of the Earth, the 
Spedator's Eye is fuppofed to be below 
Under the Earth's Centre e, which Cen- 
tre always moves in the Circle A B C D. 
To an Eye fo placed, the Circle doti^ 
which divides the Earth's Upper Hemi- 
fphere from the Lower, Will appear to 
lie in, or be coincident with the Plane of 
the Eelrptick i and therefore that may be 
called the EcUptick on tbs Earth's Globe. 

The North Pole of the Earth, or the 
upper End of the 4xis^ about which her 
biurnal Motion is made, will then ap- 
pear to be at P, 25° 30' diftant from e to 
the Pole of the EcIipticTc; and if you 
draw a Line thro' thofe Points con- 
nefliiig the two Poles, thit may be called 
the Line oi Dire&ion of the Earth's Axis'^ 
atid if produced, it will be coincident with, 
(^ parallel to the great Soljltcal Colure^ 
and therefore will dcfcribe fuch a Lini 
oh the Earth, to whichj When the Sun*^ 
Rays run parallel.or whenever theEirth' 
Centre is in the Points vs or ©, then will 
the longeji^ iit the latter, and the Jljortej 
Dajis, in the former Cafe, happen to all thi 
Inhabitants of the Earth. 

L4 This 
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This Line of Dircftion P e^ is alwrays 
foupd parallel to the Line ffi,©,vs, du- 
ring the whole annual Revolution of the 
Earth. 

Fk a y, faid {he, what occafions this 
B.arallelijhi.Qfth^ Earth's Axis i^ which I 
have read much of. 

.: Madam, faid I, 'tis not any new Mo- 
tion^ fuperinduced into the Earth, but 
only her keeping to. the firft Pofition or 
Direftion of that Diameter about which 
flie revolves •, which (he mufl: always do, 
without it berchangd by the Will of the 
Gre^t Creator, who at firft appointed it 
to b^fo as it JS| B^f: ifyoM pleafe, I will 
goon. A \.,..^ , 

A Line drawn ,fperpendicular to the 
Earth's Axis, '^ will reprefent on the Earth 
the Equino&ial Cblure^ and wi)l always 
be: parallel to the Great Equioo<?lial Co- 
lure T, O, A i and whenever tli^'Suo Rays 
rup parallel to ihis. Line, whichj, they 
ViriJl dp, whenever the Earth 13 in y or s^, 
^n will the Pa^s. ^d Nights be equal 
all the E?^rth bvei' : . For you fee that as the 
Earth reyoly^es rbun^ its Axis t?ed^ all 
Circles defcrib^d .on. the Earth, from the 
Pole .P, ;. e. fuch as are the Equator and 
all its Parallels, will be juft boe half ia 

■■■■;■■ ' •■■ •■" the 
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the Light, and the other half in the ' 
Dark. 

The Angle made between the Earth's 
Axis and that of the Ecliptick, may be 
■learnt beft from Fig. VJ. H- IV. 

In which the Ecliptick Line t c :i * 
reprefents the Earth's Annual Orbit, as 
view'd by the Eye, at a vaft Diftance, 
and when the Eye is placed a little above 
its Plane : Here let e be the Pole, and e d 
be the Axis of the Earth's Ecliptick, 
which you muft fuppofe to be every 
- where at right Angles to the Plane of the 
Great Orbit j and let P be the Earth's 
North Pole, P m the Earth's Axis, about 
which the Earth turns from Weft to Eafl: 
in 24 Hours \ and fuppofe the Angle 
PCe X.nht always the fame, ii/x. 2 3 '^30'. 
Thefe things being fuppofed, it will 
be plain that every Point on the Earth's 
Surface, will, as the Earth revolves in 

b her Diurnai Motion, defcribe a Circle 
.'bout the next Pole : And when you 
confider, that tvtry fuch Point is Vertical 
to the Earth's Centre, and anfwering to 
whathath ufually been called the Zenith^ 
or Vertex^ in the Ptolemaick Projeftions, 
the Circle fo defcribed, is very properly 
called the Path of the Vertex^ becaufe 'tis 
a Track or Line made hy the Motion of 

['that Point. ,.'■-'" ■''„■ 
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I Fancy I (hall conceive this ri%hi, 
U\A rtie, when I get to my Globe j for 
then if I bring London into the Zeinthf 
the Point on the Globe reprefeniing Lon- 
don, is, I fuppofe, what you call the Ver- 
tex., and if 1 turn the Globe round its 
Axis, i fee that Point wiU defcribe a Cir- 
cle, parallel to the Equator j and fuch a 
Parallel, I take it, you call the Path of 
London. 

Exactly right, faid I, Madam, and 
no one could have explained it better. I \ 
think then, we fhall now go on with 
Pleafure. 

In fuch Projeftions as thefe 4 Figures 
of the Earth in Fig. V. a Circle equal- 
ly diftant from both the Poles, rauft be 
the Earth's Equator ; and the Diftance of 
any Place from that Circle, will be the 
Latitude of that Place", and therefore 
half the Diameter of any Path will be 
the Sine Complement of the Latitude of 
any Place, defcribing that Path. 

If you take any Place on the Earth, 
and make a Circle pafs thro' it, and the 
two Poles, that will be the Meridian of 
that Place. 

That Point in the fiarth's Periphery, 

which is oppofite to the Sun, or which is 

found 



Aftrdnomical Dialogues. i 55 

ftratid by a right Line drawn from the 
Earth to the Sun, is called the Sutfs Fla£e 
i^ibe Ecliptic k. 

iP 0^ atid t? dm Fig- V; feprefent the 

Earth's firft Meridian^ in each Pair of 
the oppofite Circles. 
tnvzlt reprefenta the Circle made by the 
Vertex oi London j as that within dwh 
the Northern Polar Circle j and the tkM 
without ity the Northern Tropiek. 

By the Figure it will appear plain, that 
fince the Sun enlightens but one half of 
the Earth's Globe at a Time, iftheEartH 
be in ^ or r, the Horizon of the Disk 
will then coincide with ^t Solfiitial Ct}* 
lore; and therefore as the Earth tm-ris 
rbtind her Axis, which noW is coincidetlt 
*ith the Line dt, the Paths of; the Vn" 
ffces, or the Equator and all its ParalJeH 
will be biflfeded by the Line dt: arid 
*hile any particular place on the Earth, 6i 
aiiy Vertex is in the Light Fatt tid, thtf 
Itihabitants of it will fee the Sud ; and 
therefore to them it will be Da^ .- And 
while it is in the Dark Part, it will bt . 
i^ight to them. 

But when the Earth is moved on, rither 

from Tto ffi, or from stovs, the Line if 

pire&ion will coincide with the Sol/}itial 

^plure, and the Horizon of the Disk wiH 

become 
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become at Right Angles to it on the Pole 
of the Ecliptick e. Wherefore, when the 
Earth is in vs, all places between the 
two Poles of the Earth and the Ecliptick, 
and the entire Artick Circle, will, now 
you fee, be illuminated in their whole 
Revolutions, as the Earth revolves round 
its Axis i? 0. The Vertexes therefore 
wilt fee the Sun, each one longer than 24 
Hours, according as it Is more or lefs di- 
ilant from the Pole of the Globes ■, and 
thofe that lie under the Artick. Circle, 
touch the Horizon of the Disk; and con- 
fequemly at this time of the Year, viss. 
June 10, they will fee the Sua 90 De- 
grees from theVertex, both on the North 
and South of their Meridian ; fo that 
afToon as he is Set, he will immediately 
Rife again i and confequcntl^ they have 
no Night: But all Paths without this, 
you fee, do cuty or get within the Ho- 
rizon of the Disk-y and fo will have their 
Days longer than their Nighis, in propor- 
tion to the Quantity of the enlightned 
part of their Path, to the dirk one i i. e. at 
London^ As the Ark nvml f'ls to the Ark 
n x,f\ which is above Two to One : audi 
therefore the Days will then be above .ifi 
Hours long, and theNighisfcarce 8. ^^^ 
i^^^Again, while the Earth moves from 
(ft thro' ys, and fo on to Tj you fi-e the 
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I^orth Vole of the Earth is all that time 
in the Light part of the Disk i which 
fhews you that to fuch as live under thgt 
Pole there will be 6 Months Day. But 
while the Earth runs on from v thro' ® 
to -a, that Pole will, you fee, be in the 
dark part of the Disk ; which (hews that 
then, under the Poles, there will be 
6 Months Night. For indeed, when the 
Earth is in ©, all things will be the very 
rcverfe of what they are when ihe is in 
vs^ i. e. the Nights longer than the 
Days, ^c. 

But when the Earth is in v or a, the 
Axis of the Earth's Revolution being dty 
(the Horizon of the Disk) juft one half 
of the Equator, and all its Parallels will 
be enlightened, and the other half in the 
Dark ; and therefore the Days and Nights 
muft be equal ail the World over. 

S I R, faid the Lady, if you can part 
with this Figure, 1 will look it over more 
carefully another time, when I am by my 
felf. In the mean time I have another 
trouble to give you, if you will oblige 
me in it ; and that is to get me a fight of 
the famous Orrery^ which 1 have heard 
you and others fo often fpeak of; and 
which 1 think was made by Mr. Koxpley^ 
the famous Mathematical Inftrument- 
Maker, 



>57 



'58 Aflron^eal Dialogues, V 

M^er, andMafterof the Mech^nicks to 
the Kin^i find whom I find you have 
3lW'i)'5 r?cp(i>mended in yogr Boqks, ps 
the beft WQckt^sn of hip Profeflion. 

I (hall ftay in Town about a Week 
Jfinger, aqd will enlarge my Time a 
Pay pr two, rather tl^au mifs feeing fo 
ipftrudive and curious a Piece of Inge- 
ouity. 

Madam, fajdl, t\\? fine Inftntmmt of 
tl^at Name, which Mr. Rovuley made for 
the Eafi-InJia Com^ny, is now luct^ily 
ip a Plgce wh^re I can come at it ; I will 
po thither 10 morrow, and then appoint ^ 
VQu a Day when 1 will wait qu you (o ' 
fes it. 



-V . 
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The Jiefcrjptioft pf the Favioas hf^ 
firhmeat (alka th OkR£H y j 
mach hy Mr* John Rowley, 
Mafier of the Mechank^ to 
the Kini^ 

^11 TITHIN a Pw QT tw9,.IP^- 

V V tained for tlie j_ady a fight; of 
the Orrery \ {he defired we might have 
no other Cornpany but one young Lady 
mofe of her Acquaintance i becaufe, ftii 
fhe, I (hall ask fo many Queftions, as per- 
haps will ftew my hip^rii^snce \q tbofis 
who are not acquainted with Things of 
thjs Nature^ and my I^noxance E9 tbofc 
who are, 

A0aon as the Indrument was taken ogit 
of its C3&: and fet upon the Table, fhe 
ra^relled heifelf mightily pleafed with 
the cleannefe and clevernefs of the Work- 
fjaanAiip of it ; for indeed the Ouc^de of 
it js very rich and beautiful. The 
Fiame is of fine Ebony richly adorned 
with twelve filver Pilafters, in the form 
of Cariatiiles ; and with all the Signs of 
the Zpdiadc, caft of the fame Metal, and 
pi^^ l??t|w«n tljem j the Handles wer« 
alfo 
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alfo of Silver finely wrought, with the 
Jfflnts as nice as ever were ieen in the 
Hinges of any SnufF-Box: On the Top 
of the Frame, which was exaftly circular 
m^'zldi- ^^^^ '^^ Horizon of a Globe, is a hroad 
tt. Jilver Ringy on which the Figures of the 
12 Signs are exaftly engraved; with 
two Circles accurately divided j one 
fhewing the Degrees of each Sign, and 
the other the Sun*s Declination, againft 
his Place in the Ecliptick, each Day at 
Noon. 

The Nature and Ufe of thefe Circles 
the Lady perfedly underftood, from what 
flie had before learned; and therefore in 
her pleafant way, flie began thus : 

■ "If fo much Art and Expcnce be be- 
ftowed upon the Outjide of this curious 
Machine, I don't doubt but the Inftde 
of it is at leaft equally curious and ufeful: 
And therefore 1 rauft defire you, Sir, 
faid Ihe, to begin quickly, and to fhew it 
all to me, as the Man doth the Tombs at 
Wejlm'mjler \ iho* 1 hope you won't be 
always in the fame haft, nor imitate his 
precipitant Manner, and awkward Tone 
of Speech ; but do it flowly and diftinft- 
ly, allowing me time to think and con- 
fider about it, and to ask you all the Qpe- 
ftions I have a mind to. 

Madam, 
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M'AVAMi faid I, you know, you 
caD jdcterminc and command me, as you 
pleafe* 

This Silver Plat^ on whith the Signs i 
of the Zodiack^ e^c. are drawn, repre-_ 1 
fcnts the Plane of the Great Ecliptick of. / 
the Heavens i or that of tfeeEartji^s An- j '.f 
nual Oiibit round the. $un j which as it / 
Uoffes thfp* the Sun s Centre, fo itsjCir^' 
cumfcreoce is made by tbe Earth's Cemre's 
JModon ', and which for ths better iadvan- 
^ge of View ^nd Sight, ; is .jiere, you tti^ 
j^liK^ parallel to our Horizon. 

The htgtgUded Ball which flands \X% 
ou fee^ here in the midde, npt upright^ 
,3ut makii]^ with the Plane of! the Eciip- 
tick an Angle of about 83 Degrees, is (p 
j^aced to teprefent the Inclination of the 
Stm^i Axis \ and which b^qg pretty near 
the Centi;« of tbis Orbit^ repreients ^e 
Sun. 

***** k *••- , • 

- Pn.BtXY >?^«r, Ciid; ih/sj why is iiot 
:th<s Sua then.exadly ')Sk ^he Centre qf 
that Circle which you call the &rth^ 
Orbit? 

Kq,. Ma49n), {aici I,,,dpristhatOrbi|C 

caadiy a: Circle ; butaa Oval or Bllipfiif 

' MA. 
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As in this Figure which I will now draw 
with my Pertcil and fliew 
you: Let the Curve Line 
POrRreprefenttheOr- 
l5/r of thtEnrtfi revolving 
round the Sun, which 
h placed not in C the 
Centre, trut in S, a Point 
in the longer Diameter, 
which they call the Fo- 
cus: The Oiftance be^ 
twfien C and S, ' is what in the Ptohmaici 
-^jiem^v}2.i ca'lled the Eccentrhkjf, and e^ 
preflTes how fn\ich the Earth's Orbit de- 
fers from being a TrueCiYcte. And the ' 
'Comrivanrc of this Inftrument is fo adtfe?- ' 
rhble, that you will fee by and by, whfeh 
'Ifet It a goihg/'tbis Eccentricity^ aOd thai 
of the other Phnets will be plaint* 
ihewn to your Eye, in the (ame propot- 
■fion as they areinthe Heavens, 

Pray, Sir, faid Ihe, go on^ I find 
-Jiha II come touttderftani! this bdtter, when 
T come again' & i'ead ^i,Qt'e^*y^ atd 

^r. Wbifl'on, ' -'■■' ■ --■■. -i - ■ ' ■:' 

Madam, fjid I, you fee here two 
iittle Ba//s (hndiog upon 'two Wii?es, at 
different Diiftanccs from, but pretty neat 

^'' "■ the 




the SuDj the innermoft of thefe is de- 
GgQ*d't9TKf*e&nt'ASe{cmja, ^tks other 

/■) !. ..:'] ^'i;I-|tj; •.-... :';■•?> yrf'.'/ Vi.''- ."^'f 

But why-JagQ the)rrpAace4»l ^^ Ae^ 
upon thofe two Wires •, they ftand perk- 
ing up like the Traitors Eiekd^JD^on T^m- 

diftovecod ttohdiey. hav^^ tomhiitted aay. 
fait€;-Ti»iraiL;dgaiQ£l; ^(^ISoirri^n tp« 

Sitti i I'.luy.bnO'T!.--' -.'ij:>(!.7n:;.i:u.'i'! .ail 






infil.Piaiit 
bvuagthe^ol 
iadirAln^rs^piieGijr oear tiis: iB^n0\(tf' :th4 
grijati Bsmi^ddj-.itta^ fagrt. tiu J)}rJ ^ 
{Haoc of oAdiniObrbit^ iilnrajts.pafleaiJdurir 
tfaBt'Suni a^idin^rfeds ths^Esllptick. in 
(»«> Points, /vcbi^h th^ (oiVJtiiJc/) mA 
(hisiPofttioft JsatontETiaBd id ot^qcj to, jQbi^ 
p4what.Ap{ie«tancea4hpy-.^.i^ali)^ ejihit 
bitifi their fiti/etal Rercmtioat rditfldlthv 
Sun..;:Fii!dieiifasDC fteafiBib^Qirf<^iljiw 
Earth and 3i00» here placed llkewife on 
l^res %jt Piitt, . ' that jdlein Qeotios t f4ay 
get fi>itil9tiQaeia)ft^ally!intdl,cattd always 
be <^ettf. liear Jth(s iPiaQe'jDff^rthe grfat 
Ecliptickj for fa the.O^ :d£ ;ali . the 
Planets are really placed 1)6 the Heavens. 

Ma I LIKE 
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'il LIKE that pretty hjoty E^tb vei^ _ 
well, faid ftie, as I do the Golden Sun i~ 
But pray why doth the Earth's Pin (land 
inclining fo, and not upright ^ 

Madam, faid I, that is to reprefent 
alfo the Angle that the Earth's Axis^ or 
that of the Equator^ makes with the 
Axis of the Ecliptick\ which latter, in 
this Inftruinent,being perpendicular to the 
Horizon, the Earth's Axis is placed fo 
Jis to make an Angle with the Phne of the 
Horizon of 66" ■; or dipping down fronli 
the Zenith jufl: 25" ;?o', which you know 
is the An^ie made by the two Planes of 
the Equator and Ecliptick.^ And as the 
Earth in each of her arniual Revolutions 
round the Sun; always keeps her own 
Axis parallel to its felf ^ fo you will fee, 
by and by, when the Inftrument moves, 
that this TereUa^ or little Ivory Earthy 
will do fo too, as it takes its Tour quitd 
round the'(3a/ij£*» Svn in thisltiftruraent. J 
rii •■'■ ■■! !r,..-; 

v.'l^LONo^to fee that,, faid the Ladyi 
very much i but I fuppofe 1 muft fufpend 
my Inclinattona, till you tell me 'tis fit 
they IhoUld be gratitied.< . 

.W3V -ti rM fit l,„'i\f\ '(iif-. . . - 1 

Madam, 
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Madam, faid I, 'tis beft ro confider 
lihe feveral Parts of the Inftruiueot, Hrft 
fcparalely or fiiigly, and thea tlie feveraj 
Motions and Pbdimmena will appear iii 
the better and more inftruSive Light: 
^Tiiereforeif you pleafc, we will go on. 
i You obferva Midaiu, (aid i, another 
Wire here, ftaiiding ciofe to this Silvei" 
Circle, and which hath a Ball upon it, 
rwhofe Centre is in the PJaue of that Cir- 
xie: This is dcfigned to reprefcnt the 
Moon \ and the Silver Circle repreftnis 
her Orbit round our Earth, the Plane of 
which always runs thro' the Earth'sCen- 
tre, and the Figures xYiAt are engraved 
upon it, Ihew her Age, from one Ne\P 
Moon to another. 

Well! (aid Hie, this is mighty in* 
ftrudive ! | long to fee the Earth and the 
Moon move, but I knuw 1 mult have pa- 
tience : I fuppofe the Moon's Globe being 
blac^on one fide, and Jilvered white an 
the other, is defigned to reprefent her 
Phafes as they call theni, of which you 
have Ihewed me fotnething before. , 

Tis fo, Madiim, faid I ; and you will _5^^ pj, 
fee this Machine fo admirably caQtrived,^/- the 
M 3 that Orrery. 
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that what I loM you of the Moon's month? 
iyRev'o!anon,wili iTiew Itfelf tobein fa(^ 
(rue here j for the L«»«/ia here, willtum 
round its own Axis^ at the fjme time as it 
moves in this Silver Orbit round the Te- 
rella. And in reality, Madam, I can't 
blame your eagemefs to fee ihe Machiae 
"t)ut into Motion, when 1 fee! how well 
yoQ ' andei^tand it, and know^ what it 
ought to do : And therefore you (hall be 
detained no longer, than while I defire 
you to tfllcc Notice of this Hole in the 
great Brafs Plate that covers: all theMove- 
'inent, and of this moveable Index herb 
ofl the filver Ecliptick. You fee there 
'are on the former fomeFigures engraved \ 
"they are the common fohr Tears : and 
by taking the Inftrument to pieces, it may 
be fet to this prcfentTime; And the Pla- 
nets, by means Of an Epbeaieris, may be 
fet to any particular Timealfo. So that 
if a Weight' or a Spring, as in a Clock, 
Were applied to the Axis of the Move- 
ment, fo^s to ra^e it move round once 
-in juft 24 'Hours, thefe Reprefentative 
^Planets, which you fee here, would all 
perform thdir Motions round the Sun and 
one another, exaflly in the fame Order 
.x\ W. "sind regJiHr Manner, as their Originals do 
lAi v.. 'to the Havens j and this would then be 
■Iw-nOin- a true 
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a true Celeftial or AJiromtnlcai Cloclt, 
which would fhew the AfpeSh, Edipftr^ 
'^nA other Phi-nomeni of the Sun ani 
Planets, for ever. But becaufe this wouli 
be inftruftive only in that ftow tedioid 
way to fuch as could h:ive daily recourfe 
to it, Mr. Roreley hath contrived, by a 
Winch or Handle, to turn the Axis 
fwiftly round about, and by that Means 
to fhew all the Pbatnomena ca Appearances 
in a very tittle Time, as you (h)ll fee 1 
will now proceed to (Xo ; for by turning 
this Handle backward or forward, you 
may fee what EcUpfes,' Tranfits^ dfc. 
have happened in any Time paft; or 
what will happen for any Time to come, 
without doing any injury to the Inftru- 



I am amazed at the Thought and Con- 
trivance of this Inftrument, faid (he, and 
I doubt not (hail receive a- prodigious 
Pleafure when I fee it put into its proper 
Motions: But pray, Sir, let me ■firft ask 
you, Arcdiithe Planeti hetei ■ ■■ '■■ i oiii 

\ No; Madam, faid I, (fo^ tfee nothing^ 
catt Tcape your Ladylhip's difcemment}' 
here are only (hewed the Orbits of MerJ' 
CUryiVenuSy the Enrtb, and the Moon^^ 
M 4 for 
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for the others are at too ^reat a Diftancc 
to be brought into the Inftruraent, if any 
tolerable I'roportion be obfcrved between 
its Parts: And indeed, by what you will 
fee of the Motion of ihefe Three Planets, 
and of the Earth's Satellits, rhe Moon, 
you will eafily know what the Pbdtmmena 
of the Superior Planets and of the other Sa- 
teliiies would be, if [hey could be here 
fhewn; as they cannot well be without 
einbarraffing the Inftrument with a vaft 
Number of Wheels more : And it hath 
almoft 1 DO alceady. 
■ - But now, Madam, I will fix on the 
Handle, and begin to put the Inftrument 
in Motion. 

One entire turn of the Handle anfwers 
to the Diurnal Motion of the Earth rputid 
Its Axisy as you will fee by the Motion of 
ibe Hour Indsxy which is placed at the 
foot of the Wire on which the TereUa is 
tixed j and which you perceive moves 
once round as I now with iny Hand turn 
the Spindle of the Machine round, after 
tlie fame manner. You will take Notice 
alfo, that the Inftrument is fo excellently 
formed, that I pan make the Mption tend 
either way, forward or backward i and 
turn it about after the fame manner, 'till. 
\ btiiO^ theiiatth p anfwef to any Degree 
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or Point of theEcliptick. As for Inflance, 
I wiJl move it about till I bring the Earth 
to the firrt Point in Aries. Then you fee, 
to an Eye placed on the Earth, the Sun 
will appear to be in the Oppojice Point, 
that is, in the firfl: oi Libra. 

But Sir, faid (he, I perceive as you 
turn the Earth about, the filver Circle 
on which the IVloon's Age is placed, and 
which I think you faid reprefented her 
Orbit, rifci and falls j What is the mean- 
bg of that? 

Madam, faid I, you know the 
Moon's Orbit is not exat^ly in the Plane 
of the Ecliptick ^ but makes an Angle 
with it of between 4 or 5 Degrees : And 
juft fo much this Circle rifes above and 
finks below the great Ecliptick, according 
as the Moon hath North or South Lati- 
tude, and juft as much as that Latitude 
is : And you will obferve tivo little 
Studds, which are placed in two oppofite 
Points of thisyi'/tJfr Circle -^ they are de- 
figiied to reprefent the MootCx Nodes y or 
the Points of Interfeftion of her Orbits 
with that of the Ecliptick : Of which, 
nppre by and by. 



■■1 
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itj^^tpray! moveon, Sir, faid ffie,'tl 
is amazingly fine : I ftncy myfelf travel-' 
ling along with tli-it little Eirth in fts 
courfe round the gilded Sun, as 1 know 
I am in reality with that on which I 
ftand, round the real one. 



^H '''Ybo fee, Madam, faid I, that one eii- 

^H '<ire turn of the Handle is, as 1 faid before, 

^™ a Natural [liy : Now, if you pi&ife lo 

take off OTiif of the broadeji ofj/ourPatches^ 

and make it a Spot upon the Golden Stin 

there, ypu [hall fee th,\t your Patch will 

ni6v*e quite round in 25 Days, or 25 

sw'iMt- turns of this Handle^ and that will ftieW 

y""^"/ yoii'hoOT by the Motion of the Spotj In 

the realSuii the Aftronomt-Ts difcover'd 

Ihe had ifuch a Motlort round his /^.vjj, as 
yoii (hall fee Mr. Rovfteji hath g^yen here 
(0 his- Reprefent at fvir. 
**'} Well, fiid (he, (ince even my Patches 
^iiiiffbeco.me Aftronomical, I will ftick 
"cfne-lipyt] this B^ittotti Sun i but Imuft 
Sms.^ own 1 don't love thofe Spots upon the 

-^atifral one; norta'haveany of his Face 

Wd,' or his Heat impaired : But (hew me 
to what part of the Sun this Patch is(b 
,b^ preferred. 

Please 
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Please to ftick it, feid I, Madam, 
juft agftinft the-firft Degree of 'Jries^ and 
in the middle of the Sun's Body. -— 
Very well! Now you will fee that as 
565 i of thcfe turns of the Handle will 
carry the Earth quite round in the Eclip- 
tickj fo 88 will make A/^rcKry perform ^^c„^y. 
his Revolution, and 244 Turns will make 
Fenus move quite round the Sun. yenus. 

'TwMity feven Turns and a little iiiore 
than a quarter of one, you ftiall fee,willcar- 
iy the Moon round in het Orbit i in vrhichM'tn't pi- 
time you wiliobfervefhe always turns theJJ°f[l 
fame Hemifphere towards the Earth. 

Take Notice alfo. Madam, that now I 
have juft made 12 Turns and an hajf^ 
which hath carried your Patch to the op- 
pofite part of the Sun. 

And (hall I ever fee it again, {aid 
flie, fliall I ever recover the .Saiar ZVw. 

veilerJ '■■: jr -j IjTiii? 

"Yes, Madam, faid I, you may have 
it again i but pray keep it for hereafter 
only for fuch Ufes j and don't replace it 
on your Face; for I am as angry at 
, Patches in a good Face^ as you are at 
Spots in the Hun j and for your Reafon, 
hecaufe 
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becaufe I would not have any part of it 
hidden from me. 

But the Handle goes on \ a Turn or 
two more wiH have carried the Moon half 
round in her Orbit ; obferve how (he 
moves: Tis now 25 Turns, you fee, 
your Patch js come fdfe about to you ; off 
with it. 

r- No, faid (he, there it fnall ftick till 
wc have done, fince you won't have it be 
ca iny Face any more : I love dearly to 
fee it turn round \ and perhaps fhould 
1 put it on, it may make my Head turn 
quite round 100, as I think it begins to 
do already without it \ but pray turn on 
your Handle however. 

Ma DA M, faid 1, at the end of 27 
Turns and a Qiiarter, you fee I have 
made the Moon perform her Revolution 
round the Earth : Mercury is got about a 
third part of his way ^ and in 17 Turns 
more will have finifhed jufl half his Revo- 
lution. And Venus, you fee, will then 
have advanced a fifth parr of her Way, in 
proportion to the Magnitude of her Orbit : 
And the Earth alfo hath traverfed in the 
Ecliptick the Diftance of above three 
Signs. -,.i«T^i . ...1.. t -ji 

AtKj 
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And by thus revolviiig the Earth and 
Planets round the Sun, you may bring 
the Inftrument to exhibit Mercury, and 
fometiines Venus^ as diredly interpofed 
between the Earth and the Sun j and 
then they will appear as Spots in the Sun*s 
Disk; as I hinted to you before, p. 114. 
And this Inftrument ihews alfo very 
clearly the Difference between what they 
call Geocentrkk and Heliocentrick Afpefls, 
according as the Eye is placed Ui theCen- 
tre of the Earth or Sun. 

Well, faid (he, I have no Words to 
exprefs the Pleafure and Satisfaction I 
receive from this moft Curious Engine, 
nor the Amazement the wonderful Con- 
wivance of it gives me. Were my For- 
tune but half as great as my Curiofity, 
1 would have one of ihefe inflruments 
allbon as poflibly [ could get it, and chen 
without being beholding to any of you 
He-things^ I would turn it about myfelf, 
dll I made it do all 1 had a mind to. And 
i wifh now, that I could fee the Infide of 

,itj and underftand what Numbers of 
Teeth and Finions he hath made ufe of, 

. to produce thefe various Motions. 

, Madam, 



L 
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1'.. : ■ ■■:■. 

:-Maoam, faid I, that can't be dones 
withoutthe Hand of Mr. Rowleji himfelf^ 
But our moft Excellent King having th^ 
fame Defire and Curioftty as your Lady- 
fhip, he took it all to pieces before his 
Majefy^ and to his great Satisfidioh 
(hewed him every Part, of the Contri- 
vance. 

■ WEi-fc, faid ftie, fince I can't have 
that Satisfadion now, pray proceed to 
let me know as much of it as you 



: Mi DAM, faid fi yoM will next he 

pleafcd to fee tlie Difference between the 

pmidici Moon's Fenodick and Synodick Montih, 

^,cl' and the : R-eafon of it, very plainly hoBe 

unthi. fiiewntoithe Eyer J have now tornad 

the Handk round tiJl Ihave fliewn jfou 

juft fuch;a. Beriod, las the; Time between 

owr jirft New Moon^ when the Earth 

.•wag in the iirft Point of Aries, andthe 

prefent one : and at the Earth's Piaoe in 

■ tile Ecliplick, where this happens/ 1 wfll 

flick this. bit of Papery and turningia^, 

turns of the Handle, more, you ice^ .1 

have brought the Moon again to be ex- 

aflly interpofcd between the Earth and 

the 



thfe Simv^tid^ thdfli you kn5«r it: will bo 
^* ^<^«w to Us V ^»i^^yoa fe^^ > 

o('thLe'Sykygyv& ilotvtigh^agamft tte bit 
of^Pd^cr, but behindtitj andr^^t wiU:rfci 
Qui)^ two Dijts tiine ror )rz&^ 'Tilto^^jiiiorej 
oefeiK^it will^ec t^tther. i - :; 

• fii • . I *•'• I . • '; '....• if 

t I^HqNK the AcaCpn- of tHat4 ?&iH ii^ 
df^«B here vlArj^pfeiCi'^ bejcanfevio ; thil 
3fy-»Oafys theiiS^iib^Jvanofts fecftrifor* 
WfardiiH her^bnoai'tGouMe;^ ^U tbcEquaat 
iky *f the 'DJffereiTGii an titoe bet^ienf the . :^,^ (^ , 
M^^ t^D MdfiEtht. iBut praj^ Siii £rid v:o*>i\U 
flMJ^ ' wonf't /thiar uttoraliy cait)^ you i .to ' 'C^^ ^^ 
ftnlwone how^thfefidipfes aMrfdriOTdr^/ v\: i.«:v 

ri U^Ekl, Mddiifri,./fai(i I^ iind that vis a[k 
wliieh 'iisitxiatei^l^lthat, i h^ve/lofit to 
(hew you. - • i r ••;..••!! ; • /•:..; ',-;; .':•., 
ciIYoa> iknow^ Madam^ the Aflrofa^ni- 
eal %6t^ tell ^bu illerb can h^ noEojyipCb 
€3(P ^itiier Sua ct Moorii but ^when vitte 
Modn is iti or oeafc tte ^il^^i'v/i Andiihjs 
^H^ib^ ticre'Veiry pliinly ihctagii td you 
byiftee meansof this Thrd^,,clf..^liiGh 
if you pleafe to take that End^' we wUI 
cattedd it {ois ^>dptefent the Liiic of 
tlie '"Sytcj^gias r^'h w|li turd theuH^ndle 
about tin thelAext: Gonjuridion of the 
B^fOCb cotnes to bi* in or near ,tbe "Ijfod^f 
.[lib or 
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or in the Plane of the Ecliptick\ and 

then you (hall fee there will be an Eclipfe 

of the Sun. You fee I have turned the 

Handle about ay times j but now the 

Centres of the Sun, Earth, and Moon 

are not near in a Right Line, as the 

Thread (hews you i and therefore there 

will be no Eclipfe of the Sun : But you 

fee now at the (a) Full Moon^ the Line 

connefting the three Centres, is very 

near the Vode ; therefore there will be 

fa) ^f^/^n Eclipfe of the Moon : And (<«) now, 

kittumtdyoxx fee, there is an Eclipfe of the Sua ; 

'ftveraf which Is Central^ when all the three 

Timii titt Centres above mentioned come into this 

it h»fntd jhread thus ftretched in the Plane of the 

Ecliptkk j and Totals when the Moon is 

in her Perigsum, at the greiteft Diftancc 

from the Sun, and nearcfl: to us. 

But in order yet farther to (hew the 
Solar Eelipfes, and alfo the feveral Sca- 
fons of the Year, the Increafe and De- 
creafe of Day and Night ; and the diffe- 
rent Leng(h of each in different Parts^of 
our Earth, Mr. Rowlej hath this furl' 
elegant Contrivance. 

He hath provided this little Lamp 
put on upon the Body of the Sun ; which 
cafting, you fee, by the Means of a Con- 
vex Gla^, and the Room made a little 
dark. 



ts^ot 
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lilarlc, a ftrong Light upon the Earth j 
vfWi fhfw you at oiic^e nil ihefe things^ 
firfthow one halfoiowt Globe is al\^ays 
illuminated by the Sun, while the oth^r 
^ffmijfhfr^'is ill the dark ; and .confqqueni- 
ly, bow pay and Night are formed,' by 
rile Revolution of the Earth round her 
; 'Jxis i foi as (he turns froip . We/i to £/{//, 
:fhe makes the^Suo appe:ir to ipove from 
\ Eaji: to ire/L And you wjll plea fe to 
,obferve alfo, Madani, th;n ggl^turn the 
::lnftrument about in Order tojfl^ew.yo'u 
^thefeveral Sesfons of the Tear, and the 
it-ength aod iJecreafe of Day ,ind Night, 
yhow the Shadow of the Moon's ^oAy 
twill cover fgn^e part of the Earth, arid 
-.(hereby ftiew y^u, that to 'the. Inhabi- 
tants of that part of the Earth there wlli 
be a Solar Ecl'iffe. 

-•^i\DH,AT isi, exceeding, Hain and Jn- 
vifttu^ivc,. faid.rfie L-.dy i I have taken 
vWotice of two or three already;, ^s you 
have whirled th.q Earth and ^l^on round 
the Sun. But pray for what flther Emi 
-cdo you thus tUrri it now ? , , 

OJ ' 

Jni'lON L Y to bring it to fhew you the 
^tdutumnal Equinox, faid I, MatJain! and 
nihen you will pbinly fee.t^e Keifon 
:.-ir. N ' ■ ef 
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of the Equal'ttji of Dajfs and Nigbtj all 
over the Earth, when fhe is in that Po- 
rtion. 

Of StR, (aid /he, I thank you; this 
explains the Figure you drew for me be- 
fore, by which alone I could not get fo 
diftinft and fo clear an Idea of the Earth-s 
two Motions, as thus fliewn me. BxiC 
now I fee, that as the Earth turns round 
her Jxh, juft one half of the Equator 
and all ParaJleis to it, will be on the 
Light, and the other half in the Darlt^ 
and therefore the Days and Nights muft 
be every where equal: For I fee the 
Horizon of the Earth's Disk now lies 
parallel to the Plane of 'the &^««W O- 
lure. 

Excellently well remembred and 
expreffed, faid J, Madam. Your Lady- 
ihip, I fee, hath ftudied hard fmce I few 
you laft in the Country, and we are now 
fure of you for an Aftronomer. 

I DON*T know that, faid (he, 'tis pro- 
bable I may never take pains enough to 
go into the Calculatory Part, but I think 
every one (houtd be de(irous of knowing 
the Reafon of thefe common things wc 
are 



^ 
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^ now. upon,, and which happen to us 
every Year. \ B'«t pray. Sir, go on, and 
ftop when the Earth coines to be in 
Cancer, 

*T I s now got th'uher, ' l^d I, Ma- 
dam \ and you will obferve that the Ho* 
riscon pf the Disk^ or that Plane which 
divides the Earth's twoHemifpheres, the 
Enlightened from the Dark oAe, is now 
no longer parallel to, but lies at right 
d^gl^s tO: the Plane of the great Soljlitial 
Colure : TThe Earth being now in Cancer; 
the Sun will appear to be in Capricorn ^^ 
and ;Coqfequently it will be our Winter 
Soljiice. And you fee plainly, that as 
I keep ^rning the Earth round its Axis 
either way, the entire Northern frigid 
Zone, or all Parts of the Earth lyint 
with the Artick. Circle, are iti theDarl 
Hemifphere ^ as you fee by this little 
bit of Wafer, which I ftick upon the Cir- 
cumference of that Qrcle. 

Your Ladylhip will obferve alfo, that 
now I remove that hit of Wafer ^ and 
place it in the Circumference of that Cir- 
cle which exhibits the Path of the Vertex 
^ London^ .how much Longer^ in a 
Diurnal Revolution of the Earth, that 
will be in the Darky than in the Light : 

N i Juft 
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Juft fuch is the.difpropditioti of biir Days 
to our Nights at that tiipe ; fcarce. a thir^ 

Part, 

.1 SEE this thing,, faid flie, exceeding 
plsin ', and .alfo that the Inhabitants of 
pqr North Pole, if any ftfch there are, 
have not fecn the Sun 0nce thq li^h of 
September, 

1* I . * ■ • . * 

■ ■ - i . 

. No, nor can't again, faidT,' Madaiti-, 
till the Vernal Equinox iMfdr^alV this fix 
Months they muft be cottdenjned to per- 
petual Darkriefs.-'. But pray ibfcrve; Ma^ 
^anj, that.as 'I move the ^airfih along Iti 
jits Orbit, *tiil it come tHithef, how the 
fiigbts Jborten^ and the ua}s ' ■kn^theri, 
jbty.Degree^i . ti|l.they CQine then to an 
Equality again' on the ibth of March \ 
.when pyr'plarth being in the firft-of 
JJhra^ the Suq. muft appear to be in 
tHc'firft Degree" of i4r/>J/ And now the 
J^l(th*s Axis^ which you fee always keeps 
jparallpltoitsTelf, will come again to be in 
tHe Plane pf the Horizon oftheDisk^ and 
confequently the Equator, iahd all its Pa- 
fallel Paths will be' M^effed by that 
HorizQik in eve|:y Pjurflal Revolution of 
the Earth \ or there will be an miverfal 
-jEaww(?:v all over tHc Globe, 

This 
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\ii This, faid the Lady, is iodeed feeing 
^to'the very bottom of the'Matter, and 
underftanding it from its Caufes and Ori- 
ginal. But pray, Sir, turn about your 
Handle again ■, and get me our dear Nor- 
thern Pole out of the Dark, as I fee itl 
will foon be, and then I hope it will en- 
joy the Benefit of fix Months cheering 
Day, as it hath had a melancholy hatf 
Year's Darknefs. 

That it will, Madam, (aid I; and 
now you will obfervewith pleafure, how 
the Daffs Encreafe, and the Nights De~ 
crcafe^ as the Earth moves on towards 
■ Capricorn, where now I will ftop Itj 
' while you obferv|e that all the. Polar Cir- 
cle is got into the enlightned Hemifphere j 
as aifo above two parts in three of the 
Path of London (b L mf) in Fi^. V. 
and therefore now our Days are at Lorig- 
eji, this is our Summer Soljiice^ or Mid- 
fummer. 

Yes, faid (he, I fee it, and under- 
ftand it perfedly well : But I fee withal, 
that our D.iys, now at their greateft ex- 
tent, are going to (horten agiin, which I 
will bear as lupg as I can, thit is, till 
you 
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you wheel the Earth about again into 
Aries: Bat then, if you pleafe, we wil! 
leave off, having attended upon the Eanh 
in one entire Revolution round the Sun ; 
and mofl: demon ftratively and deUght- 
fully feen, how thereby all the Fhjeno- 
mena of the different Seafons of the 
Year, and the Varieties and Viciflitudes 
of Night and Day are folved and accouti- 
ted for. 

Pray when you fee Mr. Rowley^ thank 
him from me» for this moft noble and ia- 
lelledual Entertainment. 

Claudiani Epigr. xiii. In Spharam 
Archimedis, 

Jupiter in parvo cum cerneret^thera Vitro 

RiJIty ^ adSuperos talza di&a dedit : 
Huecine mortalisprqgrejfa Potentia Cura .-? 

Jam Meui infragili luditur Orhe Isbor ! 
Jura Poll, rerumq-j fidem, Legefq \ Deorum 

Ecce Syracufius tranjlulit arte Senex ! 
Inclufm variis famulatur Spiritits Aftriiy. _ 

Et Vivum certis Motibus urget Opus! ^^ 
PercitrritpropriumMentttiMStgniferAnnum^^ 

Et fimulata novo Cynthia menfe redit! 
Jam^\fuumvohens audax Induflria Mun~ 
(dum 

Gaudety df" human^ fidera mente regit ^ 
Quid 
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^uzdfalfoivfoatffmtonitruffSalmonca(a) 

' JEmula Vaturx parva reperta Manus, 

Thus imitated and applied to Mr. RoV' 
ley's ORRERY. 

When latel; Jove the 0?.ViEKY furvefJ^ 
Hefmiling thus to Gods in Council faid', 
Ho'a>fi>aHmeJlintprefum'ingMortalsdow*r? 
The Syracujian Sage did, once before, 
the heavenly Motions ^ew in Spheres efA 
(Glafi^ \ 
And the Erratick Orbs and Stars exprefs: 
BuC- bis Machine by one fixt Pow'r and 
(Weight, 
Mov*d, andwasgovern'd^as'weare^byFate, 
While the bold Rowley in his Orrery 
Keeps hisjirji Foxvr^ ju/i like his Genius, 
(free: 
Heknows the fecret Springs -J and can im- 
(par: 
:lj3,ips to the whole, and to each fingle part j 
■ffis daring Hand, or brings or bindersFate, 
MakesMtrcury fiy, or Sntiimwalkin State: 
He 

{a) Sslmtneui King of Elii, by driving ■ Chariot 
over a Brifs- bridge, dared to imitite Thunder, fot 
whkh 7rv« flew hiffl with a ThDnderbolt } fot thu 
Urgil, ifiM,^. fpeiksof him, , ,. 

yUi & Crudclei dantem Sahmnta p^ar, ' ' ' 
Dum iltrnmat Jtvi: , ^ [tmiui mitatar O^mfi, 
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He makes the Earth thrd iilverZkxIiac /fiii 
Hy obsequious to the Golden Sun : 
)ile the bright Moon fixining witbJtof^ 

(row^d Lights 
Marks out the Months^ and rules the Sable 

(Night. 
And all obedient to his fote Command^ 
Turn round their Axes ^ ae^ he turns hie 

QHandf 
Their Phafei and their A^jcfts 411 dtfpl^ji 
And, at hi$beck^ exhibit Night tur Day •• / ^ 
He maiisEclipfes as hf^vtfHl appear^: 
,For anj pafl, prefent^ or futute Teat j 
Siferpr their ttue Caufsy and. roots out^ 

.Guiltlefs S?\montM% at your Suit Ijlew^ 
.ShalhhtP pleafe you take, off^^^ltytot^l 
! no! all \ cried ; the glgrims . Aj^t^ 

_ (fpar^j 
TranJ^lant him hither ^andmdke him a Star. 

J » «J *. .. .1 - . "■' V *v ' ^ 

' This famous Sphere of Archimedes i^ 
mcntion'd Ky QVwapd by, Ovid;, and ^\^ 
former faith, that it (hevored theMot^pn^pf 
the Sun; Moon, and Planets. Bliny teus 

' us, that Atlas and Anaxtmander^ both 
made fuch a Sphere ^ as DiogenesLaertius 
faith Mufms alfodid. .Sextus Empiricus 
faith it was made of Wbodv ^nd C^iclui 
KWi^i;iz/j, that it was of Bra&i 

FINIS, 
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